GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS

TYPE "A"

—— <

GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS

L >

N v % %% 7

BAR AND
STEEL MESH
REINFORCEMENT\

SLOPE

PR ST, TR, . LRI L

TYPE "B"

ROAD SURFACE

NORMAL
< SHOULDER

’t@v/\ SLOPE

§ -

N

| 4»]
~~<—— PLANNED CULVERT LENGTH

SLOPE DETAIL

i

SECTION X-X END VIEW
TYPE "B"
DIA. SLOPE X B c D 3 T %
12" 2,41 1 4" 2"-0" 4"-0" 6 -0" 2'-0" 2"
15" 2.4t 1 6" 2" -3" 3 -9" 6 -0" 2'-6" 2'/a"
18" 2.3t 1 9" 2" -3" 37 -9" 6 -0" 3°-0" 22"
24" 2.5 1 95" 3 -1 | 2 -4t 6 -0" 4 -0" 3"
30" 2.5¢ 1 1" -0" 4 -8" 1"-6" 6 -0" 5-0" 3/,"
36" 2.5: 1 1-3" 5 -3" 211" 8 -2" 6" -0" 4"
42" 2.5¢ 1 1" -9" 5 -3" 211" 8 -2" 6 -6" 40"
48" 2.5: 1 2"-0" 6" -0" 2 -2" 8 -2" 7°-0" 5
54" 2.0 1 2 -3" 5 -5" 20 -9, | 8 -2, 7' -8" 515"
* WALL "B" THICKNESS

TIE BOLT CONNECTION

ROAD SURFACE
NORMAL
SHOULDER
£ SLOPE
~—<—— PLANNED CULVERT LENGTH4J
SLOPE DETAIL
D
c ‘ B
- ~N
S 7
) | (DA, oF R
BAR AND STEEL MESH I ooy |
RE INFORCEMENT X )
N\ N /
T, T R e ey ~ -
I |
SECTION X-X END VIEW
TYPE "A"
DIA. SLOPE X B c D 3 T *
2 > a0 e > 0" o 0" 70" >
15" 2.4 1 6" 2 -3" 3 -9" 6 -0" 2" -6" 2"
18" 2.3 1 9" 2'-3" 3 -9" 6 -0" 3 -0" 2V," TOLERANCES IN THE ADJACENT TABLES MAY NOT
- - K — — — — - VARY MORE THAN #1.5% FOR THE DIMENSIONS SHOWN.
24 2.5 1 9%z 3 -1/ 2 -4 -0 4-0 3 OTHERWISE THEY MUST CONFORM TO AASHTO M 170.
30" 250 0" o et e 0" 50" W,
36" 2.5 1 1-3" 5 -3" 2 -1 8 -2" 6" -0" 4
yPr 250 ey T P 2" FORPT A
48" 2.5 1 2 -0" 6 -0" 2 -2" 8 -2" 7°-0" 5"
o 2 or P o o 2o | 82 o 57,
% WALL "B" THICKNESS
LARGE DIAMETER PIPE
D
c B
SLOPE = X TO Y
12" DIA.
CAST HOLE BAR AND STEEL MESH X
RE INFORCEMENT
GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS
PLAN SECTION Y-Y END VIEW
LARGE DIAMETER CULVERT
DIA. SLOPE T % X B c D 3 F
o o o PO o T PISeT PO o
66" LT 65" 2" -6" 6 -0" 2 -3" 8 -3" 8 -6" 55"
72" 1.9: 7" 3 -0" 6 -6" 1"-9" 8 -3" 9 -0" 6"
78" 1.8 1 /5" 3 -0" 76" 1"-9" 9 -3" 9 -6" 6Vy"
8a" 1,581 8" 3 -0" 7 -6Y5" 1"-9" 9 -3V, 10'-0" 6Vy"
90" o v ST A > 0" 3y o o
% WALL "B" THICKNESS

SIDE AT 60°
ALL PARTS.

CLASS 11,

2 TIE BOLTS EACH AT
60° TO THE VERTICAL,
USED TO TIE END
SECTION TO ADJACENT
STRAIGHT SECTION.

(SEE TIE BOLT DETAIL.)

GALVANIZED EYE BOLT

/~—— GALVANIZED BOLT

)

TIE BOLTS: USE TWO TIE BOLTS ON ALL
FLARED END SECTIONS, ONE ON EACH

TO THE VERTICAL.

GALVANIZE
SEE TIE BOLT DETAIL.

CONSTRUCT ACCORDING TO

AASHTO M 170,

DESIGN WILL PERMIT.

AS FAR AS

12" MAX. (TYP.)

32" (ADJ.

Y
@

£115" MIN. )

¥
|

*% ¥," FOR 12" TO 54" DIA.
1" FOR 60" TO 84" DIA.

RCP
RCP

TIE BOLT DETAIL
(TWO PER END SECTION)

DETAILED DRAWING

ANDA . -
SECTION 603, 708 603-08

PREFABRICATED RCP
FLARED END TERMINAL
SECTION (FETS)

--REVISED--

January 2008

EFFECTIVE: FEBRUARY 2005
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2S MIN.,

—i\ 1'-0" MIN.

12" -0" MAX.

T~ siE FILL@\

EXISTING GROUND

[ EXISTING GROUND L

COMPACTED BEDDING MATERIAL

1-STANDARD BEDDING

LOOSE BEDDING MATERIAL

INSTALLATION

2S MIN,

EXCAVATE AS NEEDED ®

DEPTH = R/3 + 3" + T

,/7 F.L. CULVERT

| BEDDING MATERIAL

10" -0 |5 | FOUNDATION MATERIAL

12" -0" MAX.

I\ 1'-0" MIN.

T~ siE FILL@\

EXISTING GROUND

COMPACTED BEDDING MATERIAL

EXISTING GROUND

EXCAVATION FOR
BEDDING

EXCAVATE AS NEEDED ®

| —DEPTH = R/3 + 3" + T

L_—1"-0" MIN. THICKNESS,
OR AS DIRECTED BY THE

LOOSE BEDDING MATERIAL

2-ROCK

(S + 4'-0" + 2T)

2S MIN,

OR AS DIRECTED BY THE ENGINEER

2D MIN. ‘
EXISTING GROUND 12'-0" MAX. ‘
(® EXCAVATE AS NEEDED
DEPTH = D/4 + 3" + T @
EXCAVATION FOR BEDDING
2D MIN. ‘
stmmc GROUND 12 -0" MAX. ‘
(®EXCAVATE AS NEEDED
DEPTH = D/4 + 3" + T— Lo
7z
1'-0" MIN. THICKNESS,
OR AS DIRECTED BY
THE ENGINEER
(D + 4'-0" +2T)
OR AS DIRECTED BY THE ENGINEER |
2D MIN. ‘
fsxnsmc GROUND 12 -0" MAX. ‘

k 1" -0"MIN.

12" -0" MAX.

@®EXCAVATE AS NEEDED

T~ siDE FILL@\

EXISTING GROUND

DEPTH = D/4 + 3 + T—

2'-0" MIN. THICKNESS,
OR AS DIRECTED BY THE
ENGINEER —————— |

FOUNDATION MATERIAL

COMPACTED BEDDING MATERIAL

LOOSE BEDDING MATERIAL

(D + 4"-0" + 2T)
OR AS DIRECTED BY THE ENGINEER

STABILIZATION GEOTEXTILE

3-FOUNDATION STABILIZATION

EXISTING GROUND

ENGINEER

EXCAVATE AS NEEDED ®

| —DEPTH = R/3 + 3 + T

2'-0" MIN. THICKNESS,
OR AS DIRECTED BY THE
ENGINEER

(S + 4"-0" + 2T)

OR AS DIRECTED BY THE ENGINEER

UNDISTURBED MATERIAL (IF REQUIRED)

— STABILIZATION GEOTEXTILE
(IF REQUIRED)

PIPE END DETAIL

NQOTES:

(DO NOT EXTEND BEDDING MATERIAL TO THE END OF
THE PIPE. LEAVE 10° OF UNDISTURBED MATERIAL
AT EACH END UNLESS OTHERWISE NOTED IN PLANS.
SEE PIPE END DETAIL.

(@ PLACE LOOSE BEDDING MATERIAL UNIFORMLY IN THE
BOTTOM OF THE TRENCH AND SHAPE TO FIT BOTTOM
OF PIPE. THE MINIMUM THICKNESS BEFORE PLACING
PIPE IS 3". 42" AND 48" RCP IRR. REQUIRE 4"
DEPTH OF LOOSE BEDDING MATERIAL TO ACCOMODATE
BELL THICKNESS. AFTER LAYING CULVERT, COMPACT
BEDDING MATERIAL AT HAUNCHES AND SIDES OF PIPE.

@ COMPACT SIDE FILL IN 6" LOOSE LAYERS TO DENSITY
SPECIFIED FOR ADJACENT EMBANKMENT. SEE SECTION
203.03.3 OF THE STANDARD SPECIFICATIONS FOR THE
DENSITY REQUIREMENTS.

(@ SEE SECTION 701.04 OF THE STANDARD SPECIFICATIONS
FOR BEDDING AND FOUNDATION MATERIAL REQUIREMENTS.

(®DIMENSIONS D, S AND R ARE INSIDE PIPE DIAMETER,
SPAN AND RISE. DIMENSION T IS THE CULVERT SHELL
THICKNESS FOR CONCRETE OR CORRUGATION WIDTH FOR
METAL. CORRUGATION WIDTHS ARE TYPICALLY !/" FOR
48" EQUIVALENT SIZE METAL CULVERTS AND SMALLER.

® EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE
WORKING ENVIRONMENT AND TO ALLOW ACHIEVEMENT OF
ALL CULVERT INSTALLATION AND COMPACTION
REQUIREMENTS.  SLOPE, BENCH OR PROVIDE SHORING
FOR ALL EXCAVATIONS IN ACCORDANCE WITH THE U.S.
DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION (OSHA) SAFETY AND HEALTH
REGULATIONS FOR CONSTRUCTION.

(BUILD BERM WITH FILL MATERIAL AS NEEDED TO CONTAIN
THE BEDDING MATERIAL TO THE PROPER DEPTH.

DETAILED DRAWING

ANDA . -
SECTION 207, 603, 701 603-18

BEDDING FOR MAINLINE &
PUBLIC APPROACH CULVERTS
48" EQUIVALENT & SMALLER

--REVISED-- |EFFECTIVE: APRIL 2006

Jonvary 2008 =—  WONTANA DEPARTHENT
OF TRANSPORT AT ION

serving you with pride




4 ~ #4 BARS CONTINUOUS
FOR LENGTH OF SLOPE
COLLAR (EXTEND #4 BARS

NOTES:

1'-6" INTO CUTOFF WALL)
DESIGNATE THESE STRUCTURES, IN PLANS AND PROPOSAL, AS "VEHICULAR UNDERPASS."
CONFORM MATERIALS, INSTALLATION, AND OTHER PROVISIONS TO THE STANDARD
SPECIFICATIONS. USE THE TERM "VEHICULAR UNDERPASS," REGARDLESS OF THE USE
2 o OR PURPOSE OF THE STRUCTURE.
}<—>
%" DIA. x 6" ANCHOR BOLTS DIAMETER PROVIDE END TREATMENT FOR ALL VEHICULAR UNDERPASSES INCLUDING CUTOFF WALLS.
AT 18" CENTERS FOR LENGTH BACKFILL RETAINING WALLS AND CONCRETE SLOPE COLLARS.
OF CONCRETE SLOPE COLLAR
1"-0" PROVIDE SURFACING FOR THE INSIDE OF THE STRUCTURE, CROSS-SLOPED TO ALLOW
A DRAINAGE COURSE ALONG ONE SIDE.
#4 STIRRUPS AT 18" 0O.C. FOR PLATE THICKNESS SEE ROAD DESIGN MANUAL FILL HEIGHT TABLES.
2" MIN. COVER (TYPICAL) USE CLASS "DD" CONCRETE OR EQUAL.
A SEE DTL. DWG. NO. 552-08 FOR QUANTITIES.
NOTE:
SEE DTL. DWG. NO. 552-00
¥," DIA. ANCHOR BOLTS AT
FOR ANCHOR BOLT DETAILS. AhROX. 18" CENTERS FOR
LENGTH OF CONCRETE SLOPE AJ
COLLAR (TYPICAL)
SECTION C-C ELEVATION SECTION A-A
SURFACING QUANTITIES PER LINEAR FOOT FOR DEPTH "D" *
ALTERNATE "A" ALTERNATE "B"
BACKFILL | CONCRETE C.Y. SURFACING TONS SURFACING C.Y. SURFACING TONS BIT. MATL.
DIAMETER A B c v X * D RETAINER | COLLAR CRUSHED COVER PLANT CRUSHED PLANT
(€. Y.) (C.Y.) DIAMETER AGGREGATE COURSE MATERIAL MIX AGGREGATE COURSE MIX PRIME SEAL
96" q q 6.9 4.0' 2.0' 0.5 0.04 0.66 96" 0.054 0. 0056 0.052 0.027 0.0031 0. 0005 0. 0007
DEPTH OF SURFACING % 120" 7 7 7.1 5.0 2.5 1.4 0.17 0.82 120" 0. 255 0. 0097 0.097 0. 205 0. 0058 0. 0009 0.0012
— — 150" 10" 8' 8.6 6.25' 3,13 2.5 0.43 1.08 150" 0.647 0.0139 0. 141 0.574 0. 0084 0.0014 0.0017
MATERIAL ALTERNATE "A"[ALTERNATE "B - - - - - - - -
P WX SURF 020 162 10 8 10. 0 6.75 3.38 2.2 0.38 1. 16 162 0.563 0.0139 0. 140 0. 489 0. 0084 0.0014 0.0017
CRLISHED AGGR’EGATE COURSE BAL éAL 186" 12" 10" 10. 8' 7.75' 3. 88" 2.9 0.59 1.34 186" 0.882 0.0167 0.169 0.794 0.0102 0.0017 0. 0020
. . 192" 12 10" 11.5' 8.0 4.0 2.7 0.55 1.38 192" 0. 830 0.0167 0. 168 0.744 0.0101 0.0016 0. 0020
204" 12" 10" 12.9' 8.5 4,25 2.5 0.51 1. 46 204" 0.769 0.0167 0.169 0.680 0.0102 0.0016 0. 0020
216" 12" 10' 14.2' 9.0' 4.50' 2.3 0.47 1.54 216" 0.702 0.0167 0. 168 0.615 0.0101 0.0016 0. 0020
228" 16" 12" 12.5' 9.5 4,75 4.4 1.23 .72 228" 1.842 0.0222 0.227 1.725 0.0136 0. 0022 0.0026
240" 16" 12" 14.0' 10.0' 5.0 4.0' 1.10 .72 240" 1. 656 0.0222 0.226 1.539 0.0136 0. 0022 0.0026
Bﬁ BACKFILL RETAINER & CUTOFF WALL DETAIL
4 -0"
TYPICAL #4 BARS AT
APPROX. 1'-0" 0.C.
3" 0.20" PL.
MIN. MIX SURF.,
q" q" SEAL &
A COVER
BACKFILL RETAINER —— | BACKFILL RETAINER —— )
EXTEND #4 BARS 6" x 6" x W2.9 6" x 6" x W2.9
1'-6" INTQ CUTOFF WALL WIRE MESH CRUSHED WIRE MESH
AGGREGATE COURSE CRUSHED
AGGREGATE COURSE
k DETAILED DRAWING
¥," DIA. GALV. ANCHOR REFERENCE DWG. NO.
B BOLTS AT 1I'-6" 0. C. . STANDARD SPEC. 603-30
NOTE: SECTION 552, 603
INCLUDE CONCRETE COLLAR
WHEN SPECIFIED. VEHICULAR UNDERPASS AND
ELEVATION SECTION B-B SECTION B-B BACKFILL RETAINER
(ALTERNATE "A") (ALTERNATE "B") & CUTOFF WALL DETAIL

--REVISED-- |EFFECTIVE: FEBRUARY 2005

January 2008 =

serving you with pride
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Ya"

V" — o e

DRILL ALTERNATE HOLE
WHEN USED FOR DOUBLE INLET

2'-9" GRATE
12" —— =— 2'-6" DRILL 5" DIA. HOLE
o . FOR MOUNTING
1/ INTAKE /2
o FLOW & d V"
: = .
I\ | Fan)
' I =4 I = )
12 3 I 4 T Ao )l D
I I — T ~— |} i
I }l i~ I Fa——
I =4 1 FaY ]| e
= I =~ ) [ P A
[ A 1 =~ ]l
B }l — T = |} B
f i = I = ) f
T || N T
C H ~ T ya )
e I — < pd
fL$ L%- o @ Ly
C =
3Va"
ol
PLAN
NOTE: INSTALL GRATE WITH BARS

PERPENDICULAR TO INTAKE FLOW

2 ~ #4 BARS BENT TO SHAPE AS SHOWN
(RT. SIDE SHOWN: REVERSE FOR LT. SIDE)

48" RCP CLASS 2 *x

FRAME SEAT
P NI 4" FILLET
~ (TYP.)
%
/ \
. . . (| |._OPENING IN_|
337" 2 -8 | ROOF SLAB |
\ l /
- 7
- - =
2 -9"
3'-5%"
| 3 -5y |
2 g
ADJUSTING RING AS
6" = NEEDED (SEE DTL.
} - DWG. NO. 621-00)
oy . A~——RooF sLAB
] SLOPE TO |7
: _~—48" RCP CLASS 2
2'-6" *x - (AASHTO M 170) *x

U@LMIN. GR.

R
s R i
S S
FLOOR SLAB —6" x 6" x W2.9
WIRE MESH
ROUND, SINGLE DROP INLET

TYPE |

2'-9"

'/2"11 2 -5k ‘
b ?_ 3 73'/"
2
CSHAANHAANT AN
/2"
SECTION A-A
GRATE

"

>

ol e e
‘W\ur' % % R

CUT HERE FOR
DOUBLE DROP INLET
(SEE SECTION F-F)

‘ ..
| 3"|“1 :iL};% ';:}

SECTION C-C

#4 BARS AT 12" O.C.
MAXIMUM, SPACED EQUALLY

- TT—Z - —
SR [ e
N T I
. F I F
' brs
R R , !
3-8 2'-8 g H
. I
ys i I
I — |l T 1y
A g {7
I
J I
6" I
-
We x 20
We x 2
| 6-_6|/2-- |
P
~— 6
) 5 -6
SLOPE

TO DRAIN

L3n

PIPE VARIABLE
0. 75% MIN. GR.

SLOPE TO DRAIN

DOUBLE DROP
TYPE 1l

INLET

SECTION D-D

/8" 3" 3%

i
R

SECTION B-B

GRATE

—

w3
V2 % R
SAFETY LUG

SECTION E-E

#4 BARS AT 12"
0. C. MAXIMUM,
SPACED EQUALLY

—~—— PIPE VARIABLE

0.75% MIN. GR.

SINGLE DROP

INLET

TYPE

SECTION F-F
(FOR DOUBLE INLET)

QUANTITIES *
CONCRETE REINF. STL.
TYPE | 0.45 C. V. 40 LB.
TYPE I 1.5 C. Y. 145 LB.
TYPE I 1.0 C. Y. 90 LB.

% FOR ESTIMATING PURPOSES ONLY

NOTES:
USE TYPE |,

TYPE 11 AND TYPE IIIDROP INLETS IN

SAG LOCATIONS ONLY.

ALL CONCRETE IS CLASS "DD" OR APPROVED EQUAL.

SEE PLANS FOR DETAILS AND QUANTITIES.

%k STANDARD UNLESS OTHERWISE NOTED ON PLANS.

DETAILED DRAWING

ANDA . -
SECTION 604 604-14
DROP INLETS

--REVISED--

EFFECTIVE: FEBRUARY 2005

January 2008
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STANDARD W-BEAM

25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
NOTE: 1%’ x 5%’ x 6 -0" POST W/ PAY LIMITS ©
TAPER THE END OF THE END OF CONCRETE BARRIER ® o T%" x 5% (MIN.) x 1'-2" BLOCKOUT
END OF BARRIER — =] CONCRETE BARRIER RAIL e 31y

"

FOR TAPERED CONCRETE
CURB DETAILS, SEE DETAIL
"A" & DTL. DWG.

-

STANDARD BARRIER

1" -9%"

A R R R BB R

g+

%" x 5%" (MIN. ) x 1'-2" BLOCKOUT

\
m ‘; T ) / \—METAL GUARDRAIL ®
1" DIA. x 3'-0" STEEL DOWELS‘ \ I 1l 12' -6
DRIVEN THRU PIPE SLEEVES H I I USE DOUBLED GUARDRAIL BEAMS
I
! Il RWEO2a-b (SEE DTL. ® 9%" )é?%“ (SM.I.N.) x 8'-0" POST
7' -0" TAPERED CONCRETE CURB DWG. NO. 606-88) CUARDRALL S ATTACHED T0 W/ 11%" x 9%" (MIN.) x 1'-2" BLOCKOUT
ALL POSTS WITH STANDARD ® %" x 5%" x 1'-0" POST
GUARDRAIL BOLTS W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT
ELEVATION
ST0. BIT. CURB (WHERE REQUIRED- METAL GCUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
SEE ROAD PLANS) (WARP AS NECESSARY (FOR BRIDGES USING CONCRETE BARRIER RAIL)
END OF BARRIER . TO MEET END OF THE TAPERED CONCRETE
—_ S A S A D A 3 -1l POST SPACING CURB)
0 —~]
STANDARD W-BEAM
25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
7%" x 5%" (MIN.) x 6'-0" POST W/ PAY LIMITS®

I. '6?4" 3.'"/2"

¥," CHAMFER (TYP, ) — “—>A
-

¢ PLATE WASHER W/ ROUND HOLE
(SEE DETAIL THIS SHEET)

L
| |
l i BRIDGE END RAIL POST ———
\ |
XMETAL GUARDRAIL | 2| |Z|
* * * * *

12" -6"

; e

7'-0" TAPERED CONCRETE CURB 1" DIA. HOLE FOR 74" DIA. BOLT USE DOUBLED CUARDRAIL BEAMS % GUARDRAIL NOT ATTACHED TO POSTS.
! BLOCKOUT FASTENED TO POST WITH
RWEO2a-b (SEE DTL. STANDARD POST BOLT.

i H

L METAL GUARDRAIL (®

¢ %" DIA. x 1'-0" HIGH

STRENGTH BOLTS (FBX22b%)
W/ | PLATE WASHER AND |
HEX NUT (FNX22b%)

DWG. NO. 606-88) BLAN o
. Ly » METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2
) (FOR BRIDGES WITHOUT CURBS)
RGN '
DETAIL "A" \ \
e | " Ya" GALV. METAL PLATE STANDARD W-BEAM
'-0" BRI
N END OF EXISTING CURB 25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
7% x 5% x 6 -0" POST W/ PAY LIMITS®
1% x 9% (MIN. ) ¢ RAIL SPLICE ® %" x 5%" IMIN.) x 1'-2" BLOCKOUT
WOOD BLOCKOUT | \
] PLATE WASHER I -6Y 3oy,
i 7Y, | ‘
i i 1= ¥ . FOR TAPERED CONCRETE
9%" x 9%" (MIN. ) WOOD POST—| NOTES: CURB DETAILS, SEE DTL.
DWG. NO. 606-27
% (D TAPERED CONCRETE CURBS:
TYPE I, SEE DTL. DWG. NO. 606-26
TYPE 3. SEE DTL. DWG. NO. 606-27
6: 1 o (@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.
o0 or F B B B K B
ROADWAY () PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY. \ ' i
LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE. / ‘L
WIDEN WITH BITUMINOUS O ™ . "o e0eromn RWEO2a-b (SEE DTL. ‘ 12 -6" METAL GUARDRAIL @
SURFACE AS DIRECTED DWG. NO. 606-88) \ ‘
®LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION UNLESS OTHERWISE USE DOUBLED GUARDRAIL BEAMS DETAILED DRAWING
OF THE ADJACENT TRAFFIC LANE. NOTED ON BRIDGE PLANS
®9%" x 9%" (MIN.) x 8' -0" POST REFERENCE DWG. NO.
SECTION A-A ® USE WO0D BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS FOR W/ 11%" x 9%" (MIN.) x 1'-2" BLOCKOUT  [STANDARD SPEC. 606-24A
BLOCKOUTS. GUARDRAIL IS ATTACHED TO SECTION 606
ALL POSTS WITH STANDARD ® %" x 5%" x 1'-0" POST
(D DO NOT FLARE BRIDGE APPROACH SECTIONS. GUARDRAIL BOLTS W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT BRIDGE APPROACH
®SEE DTL. DWG. NO. 606-25A FOR SKEWED BRIDGES ECTIONS -
o N B : METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3 WooD POSTS
@SEE DTL. DWG. NO. 606-05A FOR METAL GUARDRAIL (W-BEAM). (FOR BRIDGES WITH EXISTING CONCRETE CURBS) ;/-REV/S;(?(;A EFFECTIVE: FEBRUARY 2005
anuar) =
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE. . MONTANA DEPARTHENT
serving you with pride OF TRANSPORT AT ION




END OF BARRIER —— ]
M |
STANDARD BARRIER ! /8"

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.

1" -9%"

1" DIA. x 3'-0" STEEL DOWELS ‘ ‘ I

DRIVEN THRU PIPE SLEEVES H

7' -0" TAPERED CONC. CURB

ELEVATION

SO 2 Rl 3 2

6% 1'% 3 -1 POST SPACING CURB)

¢ PLATE WASHER W/ ROUND HOLE
(SEE DETAIL THIS SHEET)

¥." CHAMFER (TYP. ) H—»A
o
|

¢ %" DIA. x 1'-0" HIGH
STRENGTH BOLTS (FBX22b%)
W/ 1 PLATE WASHER AND 1

HEX NUT (FNX22b%) 7' -Q" TAPERED CURB

\ X \
METAL GUARDRAIL

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

11%" x 5%" (MIN.)
BLOCKOUTﬁ

W8 x 21 (MIN.)
STEEL POST

6: 1
TOP OF
ROADWAY
WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED
SECTION A-A

PLATE WASHER
NOTES:
(D TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

() PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

@LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.
(SEE DTL. DWG. NO. 606-05B).

@LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

® USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS
FOR BLOCKOUTS.

(@ DO NOT FLARE BRIDGE APPROACH SECTIONS.
® SEE DTL. DWG. NO. 606-25B FOR SKEWED BRIDGES.
(@ SEE DTL. DWG. NO. 606-05B FOR METAL GUARDRAIL (W-BEAM).

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

STD. BIT. CURB (WHERE REQUIRED-
SEE ROAD PLANS) (WARP AS NECESSARY
TO MEET END OF THE TAPERED CONCRETE

1" DIA. HOLE FOR 7" DIA. BOLT

\ \
" e I Ve /4" GALV. METAL PLATE

DETAIL

STANDARD W-BEAM

25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
® W6 x 8.5 x 6'-0" STEEL POST W/ PAY LIMITS®
END OF CONCRETE BARRIER } } 7% x 5%" (MIN.) x 1'-2" BLOCKOUT
1" -6%," 3 -1l
6% ‘ V2
FOR TAPERED CONCRETE
CURB DETAILS SEE DETAIL
“A" & DTL. DWG.
NO. 606-26
e & & A A & &
\ AT |
‘ - / LMETAL GUARDRAIL ®
12 g
\\ USE DOUBLED GUARDRAIL BEAMS
RWEO2a-b (SEE DTL:
DWG. NO. 606-88) @®W8 x 21 (MIN.) x 8 -0" STEEL POST
GUARDRAIL IS ATTACHED TO W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT
COARbaAIL Bop s> TANDARD ®W6 x 8.5 x 7'-0" STEEL POST
W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE

1

(FOR BRIDGES USING CONCRETE BARRIER RAIL)

25'-0" BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

W6 x 8.5 (MIN.) x 6'-0" STEEL POST W/
%" x 5%" (MIN.) x 1'-2" BLOCKOUT

PAY LIMITS®

3 -1l 6 -3

BRIDGE END RAIL POST ——

0|

nn A 8 4 0

12" -6"

USE DOUB

L METAL GUARDRAIL ®

LED GUARDRAIL BEAMS

% GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2

(FOR BRIDGES WITHOUT CURBS)

STANDARD W-BEAM

'-0" BRI APPROACH TION PAY LIMIT ARDRA|
END OF EXISTING CURB 25" -0" BRIDGE OACH SECTIO LIMITS GUARDRAIL
® 5we x 85:5 x 6'-0" STEEL POST W/ PAY LIMITS @
4" " (MIN. ) 1"m-2" KouT
€ RAIL SPLICE ; | %" x 5% x 1'-2" BLOCKOU
1 -6%," 31,
65/5“ \ I

FOR TAPERED CONCRETE
CURB DETAILS SEE DTL.
DWG. NO. 606-27

iimimi=i=li

W BN N s N s

L METAL GUARDRAIL ®

RWEO2a-b (SEE DTL. P
T AL USE DOUBLED GUARDRAIL BEAMS
UNLESS OTHERWISE LED GU.

NOTED ON BRIDGE PLANS

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3 RV SED—

(FOR BRIDGES WITH EXIS

DETAILED DRAWING

@®w8 x 21 (MIN.) x 8 -0" STEEL POST
W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

®Ww6 x 8.5 x 7'-0" STEEL POST
W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

ANDA . -
SECTION 606 606-248
BRIDGE APPROACH
SECTIONS -

STEEL PQOSTS

TING CONCRETE CURBS) January 2008

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




ELEVATION

CABLE GUARDRAIL
TERMINAL SECTION

o 16" -0" 8 -0" 16'-0" TYPICAL
2'-0" — ‘
GROUND ON "TANGENT
L INE ‘
e ]ﬁ dﬁ | |
ot
J R |
CABLE GUARDRAIL TERMINAL / ELEVATION
ANCHOR ASSEMBLY (SECOT%) CABLE GUARDRAIL CABLE GUARDRAIL
TERMINAL SECTION TERMINAL SECTION
PAY LIMIT FOR EACH RUN OF CABLE GUARDRAIL (FROM POST P3 TO POST P3)
(NOT TO EXCEED 2000' ) ‘

26" -0"

INSTALLATION LINE

POST SPACING

SEE NOTE (©) BELOW

VARIABLE LENGTH OF NEED

(FACE OF RAIL)

FIRST RUN OF CABLE GUARDRAIL

PLAN

RUN
ONE

r—

SECOND RUN OF CABLE GUARDRAIL

THIRD RUN OF CABLE GUARDRAIL

|
RUN
THREE

RUN
WO

INSTALLATION LINE L4 N < - L
(FACE OF RAIL) 39 3 3
TYPICAL LAYOUT FOR MULTIPLE RUNS OF CABLE GUARDRAIL
EACH RUN OF CABLE GUARDRAIL CONTAINS TWO
TERMINAL SECTIONS WITH ANCHOR ASSEMBLIES.
REFLECTORIZED TYPE
I (HIGH INTENSITY )
SHEETING, WHITE OR
ETII’;GA%F?E YELLOW PER MUTCD
2" -0" . "
LANE f=—"——— NORMAL r—<f6
- MN. @ L FINISHED _
M &:;xSHOULDER d
. f E REFLECTOR MOUNTING NORMAL 4
H 4 d HOLE FOR ALT. "B FINISHED ||
I f B SHOULDER
Ya' DIA. 2' -g" %e" DIA. HOOK (INSTALLATION
CABLES | BOLTS (FBHOI% LINE) o
(RCMO 1 %) OR FBHO2x%) A 2'-0
I AND NUT(S) 2 0"
(FNX08a%)
¢‘<CW VARIABLE VARIABLE

2" NOMINAL

SOIL PLATE
(PLSOI %)

TYPICAL

|| CABLE GUARDRAIL
POST (PSEOI %)

27

INSTALLATION DETAIL

LINE POST & POST P3

2:1 OR FLATTER

SLOPE

TYPICAL

27 SLOPE

INSTALLATION DETAIL

POST P2

CABLE WEDGES
(FMMO | %)

CABLE SPLICE

SPLICE CABLE USING A COUPLING DEVICE AS SHOWN,
OR AN ALTERNATE METHOD APPROVED BY THE ENGINEEER.

/2" DIA. (MIN. ) APPROVED
TAMPER-PROOF LOCK NUT

tN—— SPACER OR APPROVED
i SHOULDER BOLT
(GALV. STEEL OR ALUMINUM)

FACE OF REFLECTOR TO BE
FLUSH WITH FLANGE EDGES

REFLECTOR ALT.

"g"

3%e" DIA. HOLES FOR

TAMPER RESISTANT

SELF TAPPING SCREWS

'/xa"I i
OR BLIND RIVETS 72

2:1 OR FLATTER

NOTE:

REFLECTORS ARE
14 GAGE
ALLUMINUM ALLOY i

T0 BE

REFLECTOR ALT. "A"

NOTES:
(DFOR CABLE GUARDRAIL RUNS OF:

1044 FEET OR LESS: USE COMPENSATING
CABLE END ASSEMBLY (RCEO1%) ON ONE END
AND TURNBUCKLE CABLE END ASSEMBLY % ON
THE OTHER END OF EACH CABLE.

GREATER THAN 1044 FEET, UP TO 2052 FEET
MAXIMUM:  USE COMPENSATING CABLE END
ASSEMBLY (RCEO1%) ON BOTH ENDS OF EACH
CABLE.

@LINE POST SPACING:

TANGENTS AND CURVES WITH RADII 700 FT AND
GREATER: 16 FEET.

CURVES WITH RADIILESS THAN 700 FT DOWN
TO 440 FT: 12 FEET.

NOTE: DO NOT INSTALL CABLE GUARDRAIL ON
THE INSIDE SHOULDER OF ANY CURVE.

@ UNIFORMLY TENSION ALL CABLES TO COMPRESS
SPRINGS BY 3'5".

@ DO NOT INSTALL CABLE GUARDRAIL FOR OBSTACLES
WITHIN 12 FEET OF THE INSTALLATION LINE.

(® DO NOT USE CABLE GUARDRAIL WITH FILL SLOPES
STEEPER THAN 2: 1, UNLESS THE DISTANCE
BETWEEN THE BACK OF THE POSTS AND THE
BREAK IN THE FILL SLOPE IS AT LEAST 8 FEET.

® ATTACH REFLECTORS TO EVERY OTHER LINE POST
(32 FEET TYP.), BEGINNING AT POST P3. DO NOT
ATTACH REFLECTORS TO POSTS P1 AND P2.

(@ WIDENING IS REQUIRED IF FINISHED SHOULDER IS
LESS THAN 2'-0" FROM THE TRAFFIC LANE.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
GUARDRAIL HARDWARE.

DETAILED DRAWING

ANDA . -
SECTION 606 606-40

CABLE GUARDRAIL

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonuary 2008 =—  WONTANA DEPARTMENT
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3 HORIZONTAL &
2 VERTICAL #3 BARS
IN EACH FACE OF EACH
PIECE

|

ONE PIECE

ANCHOR PQOST

H R
SHOULDE (PSEQ6%)

2" -8Yr"

ANCHOR UNIT & RE-BAR

TWO PIECE

CABLE GUARDRAIL

CONCRETE ANCHOR

20¢ 5 Opg

INSTALLATION DETAILS

NOTE:

DIMENSIONS FOR LEFT AND RIGHT HAND ANCHOR UNITS
ARE THE SAME,
AND ANCHOR BRACKET BEING THE ONLY DIFFERENCE.

49" ANCHOR POST
Y Y (PSE06%)
2,/2,,1_»‘ 2 -2 | 2 -2 ‘ sz
1" -g"
3 -9Ya" A —]— — ancHOR € — —-
L 1=l
7\ |
3,/4,,L A 25% | 1 e
2" -4l 2" -4l
PLAN

(LEFT HAND ANCHOR UNIT}

WITH THE POSITION OF THE ANCHOR POST

CABLE GUARDRAIL

1 -1"

g — 12"

2" -57"

2 -4V

TAPERED KEYWAY DETAIL
(TWO PIECE INSTALLATION)

T

1" -6"

ANCHOR POST DETAIL

P

CABLE ANCHOR
BRACKET (FPAO2x%)

1'-0%"

ne 16"

PLAN
(RIGHT HAND ANCHOR UNIT)

PLACE ¥g" DIA.
o BRASS ROD IN HOLES
AND BEND OVER ENDS

¥" DIA. CABLES

({RCMO | %)

SLIP IM
— KEEPER
PLATE
CABLE GUARDRAIL I
ANCHOR PQST
(PSEO6%) =
SLIP M

NOTE:

INSTALL

AN ADDI
CONCRETE
ANCHOR

2" DIA. x 2'/2" HEX BOLT
(FBX12a%) WITH NUT (FNX12a%)
AND 3 FLAT WASHERS (FWCI12a%)
TORQUE TO 25 ft-Ib (4 EACH POST)

8 - %" DIA. HOOKED
ANCHOR RODS (FRH20a%)
WITH HEX NUT (FNX20a%)
& FLAT WASHER (FWC20a%)
ON EACH ROD

3 CABLE END
ASSEMBLIES

(RCEO3%)

CABLE END
ASSEMBLY
(RCEQ3%)

W
3 - 3" DIA. FLAT
WASHERS (FWC20a%)

3e" DIA. BRASS KEEPER
ROD MUST BE INSTALLED
(BEND OVER ENDS)

DIA. SQUARE
(FNS20%)

2 - %" DIA. HEX

NUTS (FNX20a*)

PACT BASE

*

PACT BASE

ONE WASHER UNDER HEAD,

ONE BETWEEN PLATES & ONE UNDER NUT.

TIONAL WASHER MAY BE

PLACED BETWEEN PLATES TO PLUMB
THE ANCHOR POST.

CABLE GUARDRAIL
ANCHOR POST (PSEO06%)

B S
B

ELEVATION
(LEFT HAND ANCHOR UNIT)

<—— EXCAVATE FOR CONCRETE

ANCHOR (SEE NOTES)

CABLE ANCHOR

BRACKET (FPAO2%)

CABLE END ASSEMBLY TO
ANCHOR BRACKET DETAIL

NOTES:

(D INSTALL THE CONCRETE ANCHOR INTO THE
EXCAVATION, AS DETAILED, SO THAT THE
BOTTOM OF THE ANCHOR HAS A FULL AND
EVEN BEARING ON THE SURFACE UNDER IT.
BACKFILL AROUND THE CONCRETE ANCHOR
IN ACCORDANCE WITH SECTION 203.03.3 OF
THE STANDARD SPECIFICATIONS.

(@ THE CONCRETE ANCHOR CAN BE PLACED AS
ONE OR TWO PIECES. THIS DETAIL PRIMARILY
SHOWS A TWO PIECE INSTALLATION. FOR ONE
PIECE INSTALLATIONS, USE ALL THE SAME
DIMENSIONS, LESS THE TAPERED KEYWAY AND
THE ADDITIONAL REBAR, AS SHOWN.

@ IF LIFTING DEVICES ARE EMBEDDED INTO THE
CONCRETE ANCHORS, INSURE THAT THEY HAVE
A SAFE WORKING LOAD OF 4 TONS FOR THE ONE
PIECE ANCHOR AND 2 TONS EACH FOR EACH OF
THE HALVES OF THE TWO PIECE ANCHOR UNIT.

(@ USE CLASS "DD" CONCRETE TO
CONSTRUCT ANCHOR.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
OF GUARDRAIL HARDWARE.

DETAILED DRAWING

ANDA . -
SECTION 606 606-41

CABLE GUARDRAIL TERMINAL
ANCHOR ASSEMBLY

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonuary 2008 =—  WONTANA DEPARTMENT
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W (SEE TABLE) ‘
DETAIL A
STANDARD|  ||m— _ 8" x 1" x Ye" PLATE
W-BEAM —N— TACK WELDED TO %" PLATE
GUARDRAIL ( RI
T‘ ® CLEAR THIS CABLES TO HAVE LESS THAN
- AREA OF ALL | 1'/," OF SAG AFTER INSTALLATIO ¥e" DIA.
FIXED OBJECTS | HOLE
| @R!1 MAY EQUAL THE END OF THE BRIDGE
APPROACH SECTION,
| N .
| L (SEE @®NOTE: THE RADIUS FOR ANY PARTICULAR AP T- -] e
I TABLE) INSTALLATION IS CONSTANT. ~ SELECT \ =——=—= " :
I RADIUS FROM TABLE. (SEE GUARDRAIL i AN I g" A
I SUMMARY FRAME. ) \
’ IR
THREADED CABLE END - :
TOWARD TRAFFIC \ ey, 4"
FCAO1% 18" 8"
CRT POSTS - NO WASHERS ON RAIL WOOD BREAKAWAY POSTS
SIDE (SEE CRT POST DETAIL)
1"-0" -4
4" BEARING PLATE DETAIL
N FBBO2% (OR FBX16a% BOLT AND
o 2 FNX16a% NUT WITH FWC24a% FPBO1 %
WASHER UNDER HEAD AND NUT)
FPAO1% ANCHOR
BRACKET
T T Y |
LI Foyd \ / \
® — 4 e © \
) i NS 7 i
ANCHOR SECTION (SEE NOTE @) . ‘ P
4 SPACES AT 6'-3" = 25'-0" 6 ~ ¥" CABLE P. e 2°-0
OPTIMALLY 90°, MAY NOT WNreg ‘ 1" -9%" CLIPS (TYP.)
) S, B Fw " 6" "
VARY BY MORE THAN 10 ECTING ROADWAY TERMINAL SECTION 35/3--l L B0LTS O TS CABLE NGk K <= 2
GRADING NOT TO EXCEED A% < BEARING PLATE T 7
15: 1 IN FRONT OF BENT 7 (SEE_DETAIL RIGHT) P/P/ DIA/s HoLES
| 7 .
RAIL SECTION oL ZSSH @R RN e -
E— | ¥," DIA. CABLE, 2 1
L ONE END SWAGED [——— WOOD BREAK- 9"
AWAY POST
RADIUS TABLE 9/," FBX20a% @‘l[ J BOX BEAM, HSS 25" x 2" x /" 41
RADIUS [LENGTH OF BENT RAL[ L W b=l == = — FNX200% S == \
8' 12.5' 25 15' % o % o % - % - < ‘ \ T\ \ T\ '/a" STEEL PLATE
- I I I I \ Ya "
| | | I TWO 8" FBX20a%
16’ 25.0' 30' 15' | ‘ | SOIL PLATE (SEE 7| | L TWO FNX20a%
. . . . \ | || || DETAIL RIGHT) (TWO FWC20a%
24 37.5 40 20 —AA- *L\/—‘* WASHERS EACH) SOIL PLATE DETAIL
32" 50.0' 50 20' v STEEL TUBE B | PLSO3%
QN RSN RS | | | |
- -
ELEVATION
WASHER (FWCI16a%)
ON BACK OF POST ONLY
%" MIN. — f— —  =—5%" MN.
6" 8" RWEO6a-b* " %" DIA. BUTTONHEAD
<] D (ADJUST 7 3 | | BOLT AND NUT (FBBO3%)
“ “ M TO FIT) " = — — WITH NO WASHER ON
3"t 3 /4 SPLICE BUFFER TO 0 11" RADUS TERMINAL ELEMENT . B! RAIL SIDE
r ‘ 2 L 4 TERMINAL CONNECTOR T
- p Ll ‘ - WITH FBBOI % . ‘ GRADE
i i s aas 7 ] BOLTS (4 REQUIRED) 10" DIA. GALV. STEEL 1'-9%"
T 7/? | |y BT DA HOLE PIPE 1'-1" LONG
v oan o - == RWE02a-b*
HOLES 1" RZS S EREIRZNZZ
L1 1 Jj B 6 -0" 1" -4"
I gl %" R =
b 3' -6l ¢ 23" DIA. HOLE | _—
—l He—p" ‘:’/ \E .
5 -0" ™_¢ %" o Hoe -] 2 -3%" 3/
STRUCTURAL TUBING HOLES
/8 x 6" x Ye R L NO CONNECTION TO POST, — —
RAILING IS SUPPORTED BY PLATE 4" x 12" x %" PLATE
FRONT VIEW SIDE VIEW | CONTROLLED RELEASING TERMINAL (CRT) POST
T
I
| B L | WOOD BREAKAWAY POST DETAILS A e S CRT POST DETAIL
I I
FRONT VIEW  SIDE VIEW PDFO1 % \ PDEO9*
BCT PQST FBBOI% BOLT AND NUT
CONNECTING BUFFERED END
T T NOTES: SECTION TO PIPE, NO WASHER DETAILED DRAWING
STEEL TUBE DETAILS : REFERENCE DWG. NO.
TANDARD SPEC.
PTEOQOS % (DDO NOT INSTALL ON SLOPES STEEPER THAN 2: 1. DETAL A ey e 606-46
@DO NOT OMIT OR SHORTEN ANCHOR SECTION.
INTERSECTING ROADWAY
()SEE DTL. DWG. NO. 606-05A FOR GUARDRAIL WIDENING REQUIREMENTS. TERMINAL SECTION
* . . N - .
SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE —AEvSED-— | EFFECTIVE  FEBRUARY 2008
January 2008 =—  WONTANA DEPARTMENT
O ovice  OF TRANSPORTATION




¢
SPLICE TANDARD BOX BEAM

BRIDGE RAIL# 51'-0'" BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS
GUARDRAIL PAY LIMITS @
e R cH SpeF O NCLLDED UPPER RAIL - STANDARD BOX BEAM RAIL SPLICE @ s
LOWER RAIL - TS6 x 2 RAIL CONNECTION (SEE DETAIL) ——
./ 1 T T T T : L . \
< " Te o e o @ ° ° ° © (o o] o o ° ° __—— © ° o 0oJo o] <
\ \
LTRAFFIC SIDE
PLAN
2" -0Yy" 4 SPACES AT 4'-0" = 16" -0" ‘ 6 -0" 4 SPACES AT 6'-0" = 24'-0" ‘ 3 -0"
16" TS6 x 6 x Y6 BR. APP. SECT. UPPER RAIL NO. 1% 30' STANDARD BOX BEAM TS6 x 2 x /4 BR. APP.
8/4" —| A ——— B —-— X . C —-—
| Z "—: 156 x 2 x /o BR. APP. SECT. LOWER RAL NO. 1% | RAIL (RBMO1) SECT. LOWER RAIL NO. 2% |
—|—|-#—a—4\|u T f—p-Tp—0 e DO
< 5 £ o B I A B
=] /=1 =] =1 =1 =] =] ;= = \
e = = = = = e = STANDARD BOX BEAM RAIL SPLICE
— ] = ] ] ] (NOT INCLUDED IN COST OF BRIDGE
‘ ‘ APP. SECTION)
w [=TI=M=I=TT=1 £ M=TT==TN | | =TT=T=TT=T=T1= | STT=T=T=TT=T = T=TT=TT= STT=TI=T= —TT=T=T= | =IT=TT=TTT=
L 1 - - A, - y L -t AN
[ ‘H‘ H‘ ‘H‘ ﬂ‘ o ‘H‘ I ‘H‘ N o “m Hm Hﬂ STANDARD BOX BEAM POST,
‘} }‘ ‘} }‘ ‘} h ‘} u ‘} N ‘} u ‘H\ ‘W ‘W ‘W HARDWARE AND WIDENING @
\ \ \ \
=’ T o g R 1’ 7 | gia gin | pia
A~ @ g~ c~—
ELEVATION
311" (TYP. % N "
C el | ¥," DIA. x 8" HIGH STRENGTH
| 3 -6Ya" (TYP. ) | HEX BOLT (FBX20b%) AND NUT
T 4 x ! BRIDGE RAIL# 2" -0Ys" (FNX20b%) WITH TWO HARDENED
BRIDGE RAIL# 2'-0%" é?,:f, x Y : = — FLAT WASHERS (FWC20b%) (TYP.)
| = =
e TS6 x 2 T0 TS6 x 6 TS6 x 2 T0 156 x 6 =
. K\\ RAIL CONNECTION ‘ RAIL CONNECTION 5 BRIDGE RAIL#
—| == ‘ 1 $ 2. éRE[::ISiHXHéx Bovt
,,,,, e ‘ SES NN
f \ Eé;%#\ o ls" | SR (FBX20b%) AND NUT TS6 x 2 T0 TS6 x 6 CONNECTION SLEEVE*
(FNX20b%) WITH TWO
‘ FLUSH ——| HARDENED FLAT WASHERS
(FWC20b%) (TYP.)
\ | 2 -8, | TS6 x 2 TO TS6 x 6 RAIL CONNECTION DETAIL
2'-5" = $T (TYP. ) # = — —— = - |
(TYP. ) #t I | $ L Ll ] I < {
— \ [ o] | 7
TS6 x 2 RAIL o
CONNECTION TS6 x 2 RAIL — . . P
| , , | , , CONNECTION 6 ;33/41 123/4{ 6 TS6 x 2 CONNECTION SLEEVE*
‘ TS6 x 3 x '/a (TYP.)
‘ I | L <=1 cap
| [ il | [H il BRIDGE RAIL#
‘ J—‘J\/—L ‘ J—‘J\/J—L OR LOWER RAIL NO. 1
IV v
o o TS6 x 2 RAIL CONNECTION DETAIL
L= =]
L_| L_|
NOTES:
BOX BEAM - BRIDGE APPROACH SECTION TYPE 1 BOX BEAM - BRIDGE APPROACH SECTION TYPE 2 (DWIDENING 1S REQUIRED IF FINISHED SHOULDER
%" DIA. x 74" HEX BOLT (FBX10a%) IS LESS THAN 2'-0" FROM THE TRAFFIC LANE.
AND NUT (FNX10a%) WITH 2 FLAT
WASHERS (FWC10a%) (1 WASHER ON BOX BEAM RAIL (RBMO1%) @ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
POSTS WITH REFLECTIVE TAB) (TYP. (TYP.P1 THRU P9) REFLECTIVE TAB REQUIRED BEAM GUARDRAIL AND ASSOCIATED DETAILS.
P1 THRU P3) TYPE B BOX BEAM POST* — "F3 (TYP. P1 THRU P9) EVERY 4TH POST (TYP.) @ % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
o OF GUARDRAIL HARDWARE.
%" DIA. x 3Y," HEX BOLT
. —] BOX BEAM SUPPORT BRACKET TYPE A BOX BEAM POST . 2 2 #SEE BRIDGE PLANS.
8 (FPPOT%) (TYP. P1 THRU P9) — (PSEOB%) (WITH EXTRA 8 {Eﬁélggii Q?‘TDH NZUTF._AT
Yo" DIA. x 114" HEX BOLT O e Rt R RAL WASHERS (FWC10a%) (TYP.
2'-4" OR AS REOUIRED (FBX120%) & NUT (FNX120%) P1 THRU P9) o
TO MATCH BRIDGE e G AT ASHERS /U P9) BOX BEAM SUPPORT 20" M.
RAIL HEIGHT (TYP. P1 a : BRACKET (FPPO1%) 9 ® 2 -0"
THRU P9) . (TYP. P1 THRU P8) BOX BEAM SUPPORT EDGE OF
7" FOR TYPE 1 BR. APP.
~— 12" APPROX. SECT. 9" FOR TYPE 2 BR. ~—9" APPROX. BRACKET (FPPOT¥) [RAEF I
RAIL WIDTH APP. SECT. (TYP. PI RAIL WIDTH
THRU Pg) ————
I R I / 2% SLOPE VARIABLE
RN RN T SLOPE DETAILED DRAWING
F'?Nﬁ“s”ﬁko REFERENCE DWG. NO.
STANDARD SPEC. _
T LA L SHOULDER LA SECTION 606 606-53
BOX BEAM BRIDGE
SOIL PLATE (PLSO1 %) APPROACH SECTION -
SECTION A-A ' SECTION B-B SECTION C-C GUARDRAIL WIDENING DETAIL TYPES 1 & 2
(TYP. AT POSTS P1 THRU P6) (TYP.” AT POSTS P7 & P8) (POST P9) (TYP AT POST Pl THRU P9) ;'REV’Sgg&é EFFECT'VE‘FEBR”ARY 2005
gnuary =— WONTANA DEPARTMENT
e ovice  OF TRANSPORTATION




2" -8"

EDGE OF
TRAFFIC
LANE

CONCRETE BRIDGE RAIL #

24'-0" BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS

3
SPLICE

STANDARD BOX BEAM

12" DIA.
HEX BOLT

GALV.
CAST IN PLACE FOR 1"
(FBX24b%) AND NUT

STANDARD PIPE SLEEVE ‘
DIA. HIGH STRENGTH
(FNX24b*)

WITH 2 ~ 3" x 3" x '4" PLATE WASHERS @

12" DIA.
DIA.
TWO HARDENED FLAT WASHERS

GALV.

STANDARD PIPE SLEEVE CAST IN PLACE FOR ¥,"

HIGH STRENGTH HEX BOLT (FBX20b%) AND NUT (FNX20b%) WITH

(FWC20b*)

(¥" x 4" POWERS WEDGE

BOLT OR EQUIVALENT ANCHORS ARE ACCEPTABLE ALTERNATIVE) @

I

L L L
ZZZ 2

TS6 x 2 x g

RUB RAIL %

TS6 x 6 x Yg
TRANSITION RAIL %

GUARDRAIL PAY LIMITS @

oS
Ve slloel

=2

Z 7

2|
s

ZZ

ZZ

_E A e

-

Z

/a" SHIM PLATE* (FOR NON-
VERTICAL SHAPES)(®

ANCHOR RAIL SECTION* —/R/UB RAIL ANCHOR BRACKET* ©

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.

STANDARD BOX BEAM RAIL SPLICE @

TS6 x 6 x Vg

PL AN

BLOCKOUT (WELDED TO
SUPPORT BRACKET)* (TYP. P3 THRU PT7)

\ TRAFFIC SIDE

\HATCHED AREA IN PLAN VIEW
REPRESENTS TOP RAIL AND BLOCKQUTS

STANDARD BOX BEAM RAIL

ot - e g o - optgn o e SPLICE (NOT INCLUDED IN
. SPACES AT 2'-0" = &' -0 2 SPACES AT 4'-0 8'-0 6'-0 3'-0 COST OF BRIDGE APP.
—~ SECTION) (@
g TS6 x 6 x e
[TRANSITIDN RAIL %
i 1 T T I I \'J\ T == &~ |
*% i }*'*@?{“ |\ ! | || [ | [ S Y| N ,. %
. i3] (] [dE] g = |
ANCHOR RAIL SECTION% T : L gn
I T 2 -4
2" -1 = =) = = o= o
/ ‘ LTSG x 2 x Ve 1" g
I— RUB RAIL %
| a4 -
| |
=TT=T=T=IT=TT= — 1 =TT=T=T=IT=TT= =TT=T=I=IT=TT= =TT=T=T=IT=TT= =T=TT=T=TTT=TTT= T
| RUB RAIL ANCHOR / 6" > = [
BRACKET* @ ] Ll Ll Ll Il I I L L
6" —— =~ || | | | | | | Il |
A | | | | | | | I !
| | | | | I | I !
10" -0" TAPERED CONCRETE BRIDGE RAIL # | | | | | | | }\ |
| | | || | | | I
| | | | | | | N }\
¥" DIA. x 4" HIGH STRENGTH HEX BOLT (FBX20b%) AND NUT | | | | | | | ‘LH
(FNX20b%) WITH TWO HARDENED FLAT WASHERS (FWC20b%) (TYP.) | | | | | | | |1
I || || | I | |
| | | [ | | [
/a" SHIM PLATE* (FOR NON- 12" DIA. GALV.
VERTICAL SHAPES)(® STANDARD PIPE
SLEEVE CAST IN
ANCHOR RAIL SECTION% PLACE FOR 1" DIA. ELEVATION
BOLTS
ﬁ %" DIA. x T7'/," HEX BOLT
2 ~ 1" DIA. (LENGTH TS6 x 6 x Y ANCHOR RAIL REFLECTIVE TAB REQUIRED TS6 x 6 x ¥e TRANSITION (FBX10a%) AND NUT (FNX10a%)
DEPENDENT.ON CONCRETE TRANSITION RAIL % SECTION% (24 FT. MAX., SPACING) RAIL* (TYP. P3 THRU PT7) WITH TWO FLAT WASHERS
p o 1 v
STRENGTH HEX BOLT (TYP. P3 THRU P7) BOLT (FBXI12a%) &
(FBX24b%) AND NUT 3 o ) NUT (FNX12a%) WITH
(FNX24b%) WITH 2 ~ %" DIA. x T)/2" HEX | — BOX BEAM SUPPORT T
) 0 . WO FLAT WASHERS
3" x 3" x '/a" PLATE BOLT (FBX10a%) AND BRACKET (FPPOI%) ,
WASHERS @ NUT (FNX10a%) WITH N TS6 x 2 x s RUB RAIL* (FWC12a%)
TWO FLAT WASHERS i B (TYP. PI THRU P6) q
(FWC10a%) [>—1/2" DIA. x 1'," HEX 2" -4" W6 x 9 TRANSITION
BOLT (FBX120%) & (TYP. PI %B TR BXRAGCKXET% d " POSTH (TYP. PI THRU
NUT (FNX12a%) WITH " " PT)
BOX BEAM SUPPORT TWO FLAT WASHERS THROPTI - s BLOCKOUT* (TYP. %' DIA. x 37/p" HEX BOLT
SECTION A-A BRACKET (FPPOI1%) (FWC12a%) (TYP. PI1 (TYP. P1 P3 THRU PT) (FBX10a%) AND NUT (FNX10a%)
(TYP. P1 THRU P6&) THRU P6) THRU P6) WITH TWO FLAT WASHERS
(FWC10ag%) (TYP. P1 THRU PT7)
I'-6" APPROX. RAIL WIDTH
(TYP. P1 THRU PT7)
TYP. AT POSTS P1 & P2 TYP. AT POSTS P3 THRU P5 POST P6 POST PT
2'-0" MN. @
NOTES:
D 2'-0" (D INCLUDE COST OF ENTIRE ANCHOR RAIL SECTION, (D WIDENING IS REQUIRED IF FINISHED SHOULDER IS
ALONG WITH ALL HARDWARE NECESSARY FOR LESS THAN 2'-0" FROM THE TRAFFIC LANE.
SHOULDER ATTACHMENT TO CONCRETE BRIDGE RAIL, IN DETAILED DRAWING
COST OF BRIDGE APPROACH SECTION. (@ SEE DTL. DWG. NO. 606-50 FOR STANDARD REFERENCE DWG. NO.
BOX BEAM GUARDRAIL AND ASSOCIATED DETAILS. STANDARD SPEC. 606-53A
VARIABLE SLOPE @ THE LENGTHS OF CONCRETE ANCHOR BOLTS, SECTION 606
2% SLOPE TYPE OF RUB RAIL ANCHOR BRACKET AND THE % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
—— NEED FOR THE '/4" SHIM PLATE IS DEPENDENT GUARDRAIL HARDWARE. BOX BEAM BRIDGE
UPON THE SHAPE AND THE THICKNESS OF THE APPROACH SECTION -
CONCRETE BRIDGE RAIL. #SEE BRIDGE PLANS. TYPE 3
GUARDRAIL WIDENING DETAIL --REVISED-- |EFFECTIVE: JANUARY 2008

MONTANA DEPARTMENT

OF TRANSPORT AT ION

serving you with pride




3 INTERMEDIATE POSTS (NO

CONNECTION TO RAIL REQUIRED)

STANDARD W-BEAM GUARDRAIL

SEE ANCHOR DETAIL
ARE NOT REQUIRED AT THIS LOCATION)

39' -0" BOX BEAM TO W-BEAM TRANSITION SECTION PAY LIMITS

(SPRING COMPENSATORS

STANDARD BOX BEAM

PAY LIMITS @

GUARDRAIL PAY LIMITS (D

30" -0 -
iy N6t 1 SLOPE BREAK LINE 77@@ ,,,,,
SEE DETAIL "A I 0" (ML )
FIRST W-BEAM POST 3-0"| 3-0",3 -0 -
SEE DETAIL ‘ \: ************** %" DIA. x 8" HIGH STRENGTH
o . HEX BOLT (FBX20b%) AND NUT
10" ] 5-0 L>F ae e OLES N BOX (FNX206%) WITH 2 HARDENED
| | FLAT WASHERS (FWC20b%)
- . . . (3 PER CONNECTION)
| .H ﬁ i [ i i T —— It o ‘+ DETAIL A SECTION E-E
| e | e oo/ 13050 3\._%3._0.. 30| 3 0" L PLAN
w w w w w BOX BEAM F
NESTED W-BEAM 6 -0" 6 -0" 6 -0" GUARDRAIL <
W-BEAM GUARDRAIL  GUARDRAIL (FIRST J vy -2
12" -6" SPAN ONLY 2 — p -
_ ﬂ ri l 3 | 4 | 4 |
TWO-WAY TRAFFIC T 1 1 |
( Yy I N I .
) OR — ONE-WAY TRAFFIC 3 Ve DIA. l = i )
e HOLE U . U, g,
ONE-WAY TRAFFIC BOX BEAM TO W-BEAM TRANSITION SECTION ® = NN
oR ) T 1 1 O— 0o O —-
o 1y ;F.' 3y 3 33
X X R — .
" DIA. HOLES FOR OR 2 ~ Vs BL. WELDED 2 ﬁ% O R
%" DIA. x 8" HEX BOLT OR 2" BENT PL.
(FBX140%) AND NUT /a" STIFFENER PL., 7
(FNX14a%) WITH 2 FLAT 61 SLopg 4 REQUIRED . %" DIA. (TYP.)
WASHERS (FWC14a%)
SECTION F-F ANCHOR ANGLE @ PLAN
DETAIL
. iy V2n %" DIA. BRASS KEEPER ROD
7777777777777777777 L AT TYR ] = (BEND BOTH ENDS AFTER
3-0 =1 i N INSTALLING CABLE)
e S| S At
— == —— i ANCHOR ANGLE
\S (SEE  DETAIL) ~
5%" DIA. GUARDRAIL CUT AND WELD ® i AN
BOLTS AND RECESS AS NEEDED SECTION A-A 5" 4
CUT AND BEND ?nggéz?RBEOD'fH S - | b_ﬁ-&_gc"‘o"m i 3 -0"
AS NEEDED TO DETAIL B # i J #
FIT W-BEAM
® PLAN CABLE END A [ L A ELEVATION
ASSEMBLY (RCEQ3%)
C D #3 REBAR (3 PER ANCHOR)
(TYP.) " > NOTES:
2 -8 3z - BANEH?:)/TR RODS (PAHEOa¥! 8 .
o]
| 6" WITH HEX NUT (FNX20a%) ANCHOR DETAIL (D SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
|3/4--ﬁ }_.&,u.}:? e BOX BEAM RAL & FLAT WASHER (FWC20a%) i ® BEAM GUARDRAIL AND ASSOCIATED DETAILS.
. - " 1 A. rtLAanly
5 o7 /\2 \ (RBMO1X) L ON EACH ROD @SEE DTL. DWG. NO. 606-05A AND 606-05B FOR
———————fr-——ph-——mmEmm—— T —— orvels 3 HORIZONTAL & 3 VERTICAL #3 gg#:ﬁASRD W-BEAM GUARDRAIL AND ASSOCIATED
il ey ! \H o BARS IN EACH FACE :
,,,,,,,, N I I ‘\L,, @) MANUFACTURE ANCHOR ANGLES USING AASHTO M 270
******* L - et o 3 -0 GRADE 36 STEEL. ALL WELDING IS TO CONFORM
8 ol | TO THE APPLICABLE AWS CODE.
I I — /4" DIA. HOLES IN BOX BEAM
it i ! TYPE A BOX ! =ECTION B-B 7w RAILL_TOP AND BOTTOM FOR @ﬁﬁémg'ﬁf D g PUNGHING, DRI NG, WELDING
(RWMO2a- b I BEAM POST | 75" DIA. HOLES IN BOX %" DIA.  x 7/p" HEX BOLT OR CUTTING IS PERMITTED ON COMPONENTS AFTER
OR RWM22qg-b%) (PSEO08%) BEAM RAIL BOTH SIDES AND (FBX10a%) AND NUT (FNX10a%) GALVANIZING
:ggsggos;ﬂuﬂomv ;/5“ ng"{zy§L8L\ IN W-§E’§IhéH WITH 2 FLAT WASHERS (FWC10a%) :
c D A A L A ®USE CLASS "DD" CONCRETE TO CONSTRUCT ANCHOR.
DETAIL B 32‘302‘3&0‘§'ﬁ§$°3f§+‘§§s“ ? ® ANY HOLES, CUTS, SLOTS OR WELDS MADE ON THE
= A2 FWC306%) 3" W-BEAM OR BOX BEAM RAIL AFTER GALVINIZING IS TO
ELEVATION =~ BE PAINTED WITH AN APPROVED GALVANIZING PAINT.
@LAP ALL W-BEAM SPLICES IN THE DIRECTION OF
L ADJACENT TRAFFIC.
] 2 Y Y VR Ay * SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
‘ ‘ ‘ 12 GA OF GUARDRAIL HARDWARE.
%' DA WOLES T T ———1 ] )
. [ [ [ DETAILED DRAWING
5 Home oy P~ REFERENCE DWG. NO.
o
22 vl 7] . . BOX BEAM SUPPORT %" DIA. x 14" HEX BOLT §§§§‘?0“NR°6056PE°~ 606-58
172 2%, x 13" SPLICE BOLT SLOT BRACKET (FPPOI%) (FBX120%) AND NUT
! R FOR %" DIA. GUARDRAIL BOLT & (FNX12a%) WITH 2 FLAT
\ \ \ RECESS NUT (FBBO1%) TYP. + WASHERS (FWC12a%) BOX BEAM TO W-BEAM
TRANSITION SECTION
" " | " - —
= I;ETAXI =t SECTION D=D =ECTION C-C --REVISED-- |EFFECTIVE: FEBRUARY 2005
DETAL January 2008 = WONTANA DEPARTHENT
serving you with pride OF TRANSPORT AT ION

CABLE END
ASSEMBLY

(RCEO3 %)

¥" DIA. CABLE

NESTED
W-BEAM




REFLECTOR (® Ya"

OPTIONAL TAPERED END ® — 1Y e B
[~ 74 [ [
‘ [ [
| F \T\ie" o .. X .
| LOOP (TYP. ) L | 2 % 5
1 / (SEE LOOP DETAIL) SEEEEEEEEEE =P =\ — L _|_
Cj\::}::::::::::::: i | Vo —+
| l 23 N / [ B R
e ‘
_ R T 2'-8" 3.0 |4 g
e e OPTIONAL LOOP (TYP.) J! ? " 3 *
! (SEE OPTIONAL i 8 R [ NN /AN w bbb -ttt
LOOP DETA"_) Pl ———————— s R ¥/ = N\ | o S
CT\::}:::::::::::::J :7 10/4 Il";/4“ ‘r
;}7 777777777777 |‘ - ’| 774{ 7777777777 E } L
I~ % sk noTE fl T K | ‘
/" " "
‘ 3 -1" 3-100 24 ‘ 3 3 |
I T 1 _ 777\
END VIEW
* SEE NOTE ELEVATION VIEW * SEE NOTE
3" SQUARE WASHER INTERMEDIATE REBAR NOT END VIEW
(174" THICK) " SHOWN FQOR CLARITY _— 1'/a" DIA. PIN
(TACK WELD) _ { N W/ 3" SQUARE
NI K WASHER (SEE
f - (- DETAIL) OPTIONAL
\ ' ' TAPERED
1"-0" \ . - hl’/«" (£") END ®
Bl \ . . 7
W o E . . = 3 P 192" —
N & Q- N = %ﬂe & _ |
] —— 7 / ‘
: : \
o
£ ' ALTERNATE 8" DIA. HOLE FOR 8% |
SPECIFIC SITES SENSITIVE TO I
U1 . SMALL ANIMAL CROSSINGS %% v o A0
o e 10' -0 =
1a ALTERNATE CONCRETE BARRIER . } T
20
CONNECTING PIN DETAI SEE_ALTERNATE PLAN VIEW RAIL DETAI /e |
CONCRETE BARRIER
RAIL DETAIL % #5's (TYP.) OPTIONAL T
TAPERED o -
END ® 14" R (®REFLECTORIZED TYPE
I (HIGH INTENSITY) V5" I
o T SHEETING, WHITE OR
RS r ‘ 2 ‘ YELLOW PER MUTCD !
. [ [ ISty
93 ]
#'s AT 11" 0.C. % | ‘ # REBAR — o ‘;T'
(SEE REBAR DETAIL) b d g [ [ 1' -6 I
%" | ‘ 2 -2 . ¢ 1, T——————1d
" CL. 4 :' ': 1" R 3 3%z (Y
(TYP.) o A . | | r
" | \_ . | ¥ ]
r [ . " \ ===
;}7 777777777777 |‘I : = I’l 7777777777777 }: N
4"
e T ]
10 SPACES AT 11"
END VIEW 5" REFLECTOR
REBAR DETAIL (SEE NOTES)
ELEVATION VIEW
%" DIA. BAR
NOTES:
%" R
§ (USE CLASS "DD" CONCRETE OR EQUIVALENT. * ¥," CHAMFER ENTIRE OPENING
(OR SUFFICIENTLY ROUNDED SO
. > @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO THAT A SMOOTH EDGE RESULTS.)
Ya" DIA. BAR 00P_FABRICATION REQUIREMENTS: ‘ 3 -3n ‘ AASHTO M 31, GRADE 60. '/>" CHAMFER IS ACCEPTABLE.
/) 4 ive 1. USE REINFORCING STEEL CONFORMING TQ ASTM @) CONNECT EACH 10 SECTION WITH CONNECTING PINS AS DETAILED AND %% USE THE ALTERNATE 8" DIA. HOLE
% O a : A 706, GRADE 60 FOR REBAR BEING WELDED CONFORMING TO AASHTO M 270, GRADE 36 OR BETTER. CONNECTING IN THIS RAIL ON A CASE-BY-CASE
% R TO LOOPS. c < PINS NEED NOT BE PAINTED. BASIS AS SPECIFIED IN THE PLANS.
‘ T ) e 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS 21/," Rﬂjﬁ @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
‘ ] ) 53/4 CONFORMING TQO AASHTO M 270, GRADE 36. FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
& 1 2 -10% | 3. COLD BEND THE LOOPS BY USING A JIG THAT OPTIONAL LOOP DETAIL (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST
WILL PRODUCE AN ACCURATE RADIUS WITHOUT SETIUNAL LUUP UETAIL CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF
4 ’/"‘6 REBAR MARRING THE BAR. DO NOT HEAT THE BAR TO PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
FACILITATE BENDING. FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL
T ) AS ON TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION. DETAILED DRAWING
4. WELD REBAR TO LOOPS USING '/g" DIA. E80I18 OPTIONAL LOOP FABRICATION REQUIREMENTS: REFERENCE DWG. NO.
ROD. DO NOT TACK WELD THE PIECES TOGETHER ® ATTACH REFLECTORS TO RAIL EVERY 30'. FOLLOW THE MANUFACTURER'S STANDARD SPEC. 606-60
LOOP DETAIL PRIOR TO WELDING. 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW PAVED (FLUSH) SECTION 554, 606
M 270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS. MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH CONCRETE
THE CURRENT EDITION OF AWS DI1.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN (DO NOT INSTALL UN-ANCHORED CONCRETE BARRIER RAIL FOR OBSTACLES
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT WITHIN 6.5' OF THE BASE (TRAFFIC SIDE) OF THE RAIL. SEE DTL. DWG. BARRIER RAIL
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING. NO. 606-62 FOR CONCRETE BARRIER RAIL ANCHORS.
- - - FFECTIVE: APRI
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR ® THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE Jaﬁfy’sggog EFFECTIVE = L 2006
SMOOTH ROUND BARS OR REINFORCING STEEL. REINFORCING STEEL. TO THE VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS. MONTANA DEPARTMENT
o ide  OF TRANSPORTAT 10N




REFLECTOR ®

%"
% "R
OPTIONAL TAPERED END @D malne 1¥,"
T
» S\
"o ‘ i i - 0%"
} LOOP (TYP. ) ‘\L L
\ " \ Al
10/>" | I | 10Y2
- - r
= T %&2}::::::::::::1 ************ E
N | n | 102"
1072 | OPTIONAL LOOP (TYP, ) I |
. 1 (SEE OPTIONAL R S R . R
1" R = I ‘=7‘::}::::::::::::‘ LOOP DETAIL) |
| |
= o [ —— S 4
™~ % see noTe T”
- L 2" L4"
3 -1 3'-10
T T 1
END VIEW * SEE NOTE ELEVATION VIEW * SEE NOTE
. INTERMEDIATE REBAR NOT
SHOWN FOR CLARITY —
3" SQUARE WASHER :—L—
(174" THICK ) T f
(TACK WELD)/ | \ - |
I \‘ \ \ I | 13" (4"
o e | e | ]
—N\— 2'-9 | | ! . |
T i I i
A . . i
| \ . . \
L I . . |
Y I . , |
T T
| |

e

CONNECTING PIN DETAIL

1" -o"

Ea 12" CL. (TYP.)

i #6's AT 11" 0.C.
q (SEE REBAR DETAIL)
7"
7¥," 1" CL. (TYP.)
77"
%"
L2'/4"
END VIEW
¥a" DIA. BAR
Bl N 4
Wi (TYP. )
%" R
== a7l
|_6" 1 2' -10%." |
e L /»ae REBAR
LOOP DETAIL

P

‘ 10" -0"

| SEE ALTERNATE TALL ‘
gg:\:.CRDEETTEAIEA?k’;IER PLAN VIEW

#6's (TYP.)
Y

1" -10"

A

1" -8Ys"

3 -10"

END VIEW

/AL(TERNATE 8" DIA. HOLE FOR

SPECIFIC SITES SENSITIVE TO
SMALL ANIMAL CROSSINGS %

ALTERNATE TALL CONCRETE
BARRIER RAIL DETAIL

OPTIONAL
TAPERED

‘ END D

[

[
‘ 5Ya *‘ ’* W R
\ ya
[ T
[ [
\ / \
[ [ . .
2'-19
} } # REBAR s
] C Sy
| I
| I
| | 1" R
\ \ ‘
| A N I
jf*f*f*f*f*f*f*f*f*fﬁf7477 77777777777777777 74; "
) 1 1
6'/q"
5 o] 10 SPACES AT 11 > -3
ELEVATION VIEW
¥a" DIA. BAR REBAR DETAIL
%" R /
OOP FABRICATION REQUIREMENTS: %
1. USE REINFORCING STEEL CONFORMING TQ ASTM ‘ o
A 706, GRADE 60 FOR REBAR BEING WELDED 3 -3
TO LOOPS.
2. LDOP ENDS CONSIST OF SMOOTH ROUND BARS ( :
CONFORMING TO AASHTO M 270, GRADE 36. /mje..
3. COLD BEND THE LOOPS BY USING A JIG THAT 24" R 3
WILL PRODUCE AN ACCURATE RADIUS WITHOUT 5
MARRING THE BAR. DO NOT HEAT THE BAR TO OPTIONAL LOQOP DETAIL
FACILITATE BENDING.
e 6 oS
4. WELD REBAR TO LOOPS USING !/g" DIA. EB0I8 QPTIONAL LOOP FABRICATION REQUIREMENTS:
ROD. DO NOT TACK WELD THE PIECES TOGETHER
PRIOR TO WELDING. I. USE CONTINUQUS SMOOTH ROUND BARS CONFORMING TO AASHTO v
M 270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS. 4
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH
THE CURRENT EDITION OF AWS DI1.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT REFLECTOR
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING. (SEE NOTES)
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR

SMOOTH ROUND BARS OR REINFORCING STEEL.

REINFORCING STEEL.

OPTIONAL
TAPE(%ED
END
e
/I
|
} 1 -2Y"
1] '
102"
102"
N OPTIONAL
TAPERED
END @D
\
|
fFfJL,
3,7 4" .
,,,,, .
14" DIA. PIN
W/ 3" SQUARE
WASHER (SEE '
DETAIL)

3V%"

REFLECTORIZED TYPE
I (HIGH INTENSITY)
SHEETING,
OR YELLOW
PER MUTCD ®

NOTES:
(DUSE CLASS "DD" CONCRETE OR EQUIVALENT.

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
AASHTO M 31, GRADE 60.

(@) CONNECT EACH 10' SECTION WITH CONNECTING PINS AS DETAILED AND
CONFORMING TO AASHTO M 270, GRADE 36 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

(@ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY
ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS TO BE
DETERMINED EARLY IN FABRICATION.

® ATTACH REFLECTORS TO RAIL EVERY 30'. FOLLOW THE MANUFACTURER'S
SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW PAVED (FLUSH)
MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.

() THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE TO
THE VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS.

* ¥," CHAMFER ENTIRE OPENING
(OR SUFFICIENTLY ROUNDED SO
THAT A SMOOTH EDGE RESULTS. )
/2" CHAMFER IS ACCEPTABLE.

*k USE THE ALTERNATE 8" DIA., HOLE
IN THIS RAIL ON A CASE-BY-CASE

BASIS AS SPECIFIED IN THE PLANS DETAILED DRAWING

ANDA . -
SECTION 554, 606 606-64

TALL CONCRETE

WHITE BARRIER RAIL

--REVISED-- |EFFECTIVE: FEBRUARY 2005

January 2008 =—  WONTANA DEPARTMENT
OF TRANSPORT ATION

serving you with pride




® REFLECTORIZED TYPE
111 (HIGH INTENSITY)
SHEETING, WHITE OR
YELLOW PER MUTCD

9%"

1" -0" =

q"
3" I

3" -10"

3" [

¥a" DIA.

32"

a'q"

REFLECTOR
(SEE NOTES)

I. '4'/2"

1" -8Y5"

3" SQUARE
WASHER

THICK )/
(TACK WELD)

(174"

2'-9"
-1,

e

CONNECTING PIN DETAIL

1" CL. (TYP) 1" R

2" -8%,"

LEFT END VIEW

(LT.

#'s @ 11"
7 (SEE REBAR DETAIL)

1," CL.

% SEE NOTE

1 a3

END)
(RT. END)

O. C.

(TYP)

10" R

BAR

%" R

¥," DIA.

BAR

o
_\
OE"'
§
\
e

2 - 107"

’/» #5 REBAR

LOOP DETAIL

OPTIONAL LOOP
(SEE OPTIONAL I
LOOP DETAIL)

LOOP (TYP.)
(SEE LOOP DETAIL)

=
2'/a" R

OPTIONAL LOOP DETAIL

REFLECTOR ®

(TYP.) |

% sec note

3 -10"

|

ELEVATION VIEW

INTERMEDIATE REBAR NOT SHOWN
FOR CLARITY

B -

NOTE:

PLAN VIEW

LEFT AND RIGHT REBAR DETAILS ARE FOR NORMAL TALL AND REGULAR CONCRETE BARRIER

RAIL SECTIONS.

POSITION FROM THE BOTTOM AND THE 1!," CLEARANCE AT ALL LOCATIONS.

#5's (TYP.)

TAPER REBAR HEIGHT AND WIDTH AS NEEDED BY MAINTAINING THE VERTICAL

10 SPACES @ 11"

ELEVATION VIEW

8!/s"

/2"

/"

P_FABRICATION R IREMENTS:
1. USE REINFORCING STEEL CONFORMING TO ASTM A 706, GRADE 60 FOR REBAR BEING WELDED TO LOOPS.

2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS CONFORMING TO AASHTO M 270, GRADE 36.

THE BAR.

4. WELD REBAR TO LOOPS USING !/g" DIA.

PRIOR TO WELDING.

USE A CERTIFIED WELDER IN ACCORDANCE WITH THE CURRENT EDITION OF AWS DI1. 4.
PLACE THE WELDED ASSEMBLY IN THE FORM UNTIL IT HAS BEEN INSPECTED.

COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE RADIUS WITHOUT MARRING
DO NOT HEAT THE BAR TO FACILITATE BENDING.

E8018 ROD. DO NOT TACK WELD THE PIECES TOGETHER

DO NOT

©. NO ADDITONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING STEEL.

"
3" 3

OPTIONAL LOOP FABRICATION REQUIREMENTS:

USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO M 270,
GRADE 36 TO FABRICATE THE OPTIONAL LOOPS.

COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE
RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT THE BAR TO FACILITATE
BENDING.

NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING

N7

1" R

STEEL.
53/4"+‘ r
T

#5 REBAR
2 '55/8" 2' _TSAS"
LA

o]

% SEE NOTE

r‘ 17" (")

D

-o"

RIGHT END VIEW

1" R

2 =21

12" CL.

#5's @
(SEE RE

1 '/2" CL.

#5 REBAR
1" -6/"

1Y." R

REBAR DETAIL RIGHT END

(TYP. )1

1" o.C.
BAR DETAIL)

10" R

(TYP.)

RIGHT END VIEW

114" R
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NOTES:
(USE CLASS "DD" CONCRETE OR EQUIVALENT.

@REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
AASHTO M 31, GRADE 60.

@ CONNECT EACH 10' SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M 270, GRADE 36 OR BETTER.
CONNECTING PINS NEED NOT BE PAINTED.

@ CcUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT
TAPER TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS
ARE ACCEPTABLE.

@THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL
ROADWAY ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS
TO BE DETERMINED EARLY IN FABRICATION.

(® ATTACH REFLECTORS TO RAIL EVERY 30'. FOLLOW THE
MANUFACTURER'S SPECIFICATIONS FOR ADHESIVE MOUNTING.
IN NARROW PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE
BOTH SIDES.

() SEE DETAILED DRAWINGS 606-60 AND 606-64 FOR INFORMATION
ON THE ADJACENT CONCRETE BARRIER RAIL SECTIONS. THE
OPTIONAL TAPERED END DETAIL MAY ALSO BE USED HERE.

* ¥," CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED
SO THAT A SMOOTH EDGE RESULTS.) '2" CHAMFER IS
ACCEPTABLE.

DETAILED DRAWING

ANDA . .
SECTION 554, 606 606-66

CONCRETE BARRIER
RAIL TRANSITION
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LEFT END VIEW
NOTE:
REBAR TYPICAL AT LEFT END ONLY. TAPER THE
REBAR HEIGHT AS NEEDED, BY MAINTAINING THE
VERTICAL POSITION FROM THE BOTTOM AND THE
12" CLEARANCE AT ALL LOCATIONS.
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LOOP DETAIL

LOOP FABRICATION REQUIREMENTS:
I. USE REINFORCING STEEL CONFORMING TO ASTM

RIGHT END VIEW

NOTES:
(USE CLASS "DD" CONCRETE OR EQUIVALENT.

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TQ
AASHTO M 31, GRADE 60.

@) CONNECT EACH 10' SECTION WITH CONNECTING PINS AS DETAILED AND
CONFORMING TO AASHTO M 270, GRADE 36 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

@ CUTOUTS ON LEFT END OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.

(®© THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST
CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF
PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL
AS ON TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION.

(® SEE DTL. DWG. NO. 606-60 FOR INFORMATION ON THE ADJACENT
CONCRETE BARRIER RAIL SECTION. THE OPTIONAL TAPERED END
DETAIL MAY ALSO BE USED HERE.

* ¥," CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A
SMOOTH EDGE RESULTS.) '2" CHAMFER IS ACCEPTABLE.

¥." DIA. BAR
%" Rk /

>

| »

| A
22" R

OPTIONAL LOOP DETAIL

OPTIONAL LOQP FABRICATION REQUIREMENTS:

A 706, GRADE 60 FOR REBAR BEING WELDED

TO LOOPS.

1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
M 270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS.

2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS

CONFORMING TQ AASHTO M 270,
3. COLD BEND THE LOOPS BY USING A JIG THAT

GRADE 36. 2.

COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
THE BAR TO FACILITATE BENDING.

WILL PRODUCE AN ACCURATE RADIUS WITHOUT

MARRING THE BAR.
FACILITATE BENDING.

4. WELD REBAR TO LOOPS USING Yg" DIA.
DO NOT TACK WELD THE PIECES TOGETHER

ROD.
PRIOR TO WELDING.

DO NOT HEAT THE BAR TO 3.

NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
REINFORCING STEEL.

£8018 DETAILED DRAWING

SN SPEC DWG. NO.
ANDA . B
SECTION 554, 606 606-68

USE A CERTIFIED WELDER IN ACCORDANCE WITH
THE CURRENT EDITION OF AWS D1.4. DO NOT
PLACE THE WELDED ASSEMBLY IN THE FORM
UNTIL IT HAS BEEN INSPECTED.

NO ADDITIONAL WELDING IS PERMITTED ON THE
SMOOTH ROUND BARS OR REINFORCING STEEL.

CONCRETE BARRIER
RAIL TERMINAL SECTION
(ONE-WAY DEPARTURE)

--REVISED--

January 2008

EFFECTIVE: FEBRUARY 2005
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DTL. DWGS. WHERE PARTS USED DTL. DWGS. WHERE PARTS USED
SCHEDULE OF GUARDRAIL HARDWARE SR Z 2 e|F|R| S| |o]=|v|lo|a|m|m|<]|o SCHEDULE OF GUARDRAIL HARDWARE Hao|Z % e|F|S 5|0 o]|=|v|lo|a|m|m|<]|o
OO |O|—|—|—|N|N|N|N|TF[|T (T |V[L[L|[O|(LO|O OO0 |O|—|—|—|nv|nv|lN[N|T [ T|T| L[|
DESIGNATION DESCRIPTION DTL. DWG. NO.|CUARDRAIL |4l w|o|w|w|w|w|w|o|v|o g olo|lo|lo|o|o|e DESIGNATION DESCRIPTION DTL. DWG. NO.|CUARDRAIL| 4| o |w|w|w|w|o|w|e|o|w g olo|lolo|lo|lo|le
@ (606- ) | TYPE 3|2|3|3|3|3|3|3|3|3|3|3|3|3|3|3|3|3|S @ (606- ) | TYPE 3|3|3|3|3|3|3]|3]|2|3|3|3|3|3|3|3|3|3|e
FBBOI-05 |3%" DIA. GUARDRAIL BOLT AND RECESSED NUT 82 W XX [X]|X]|X]x X X N/A TURNBUCKLE CABLE END ASSEMBLY 94 c X
FBHOI %s" DIA. HOOK BOLT 92 c X N/A KEEPER PLATE 95 c X
FBHO2 %" DIA. ALTERNATE HOOK BOLT 92 c X N/A TYPE B BOX BEAM POST 97 B X
FBX10a |3%" DIA. HEX BOLT 82 ] X|X|x|x X N/A SUPPORT BRACKET WITH TS6 x 6 x 3s BLOCKQUT 97 B X
FBX12a |'/2" DIA. HEX BOLT 82 B, C X X|X|X][x X N/A TRANSITION PQOST 97 B X
FBX14a |%e" DIA. HEX BOLT 82 ] X N/A TS6 x 6 x ¥ BR. APP. SECT. UPPER RAIL NO. | 98 B X
FBX16a |%" DIA. HEX BOLT 82 W X X N/A TS6 x 2 x Y4 BR. APP. SECT. LOWER RAIL NO. 1 98 B X
FBX20a |¥" DIA. HEX BOLT 82 ] X N/A TS6 x 2 x 'Ya BR. APP. SECT. LOWER RAIL NO. 2 98 B X
FBX20b |%" DIA. HIGH STRENGTH HEX BOLT 82 B X X[ x|[x]|x N/A TS6 x 2 TO TS6 x 6 CONNECTION SLEEVE 98 B X
FBX22b |%" DIA. HIGH STRENGTH HEX BOLT 82 W X | x N/A TS6 x 2 CONNECTION SLEEVE 98 B X
FBX24b |1" DIA. HIGH STRENGTH HEX BOLT 82 B8 X N/A TS6 x 6 x ¥ TRANSITION RAIL 98 B X
FCAOI CABLE ASSEMBLY 84 W X X N/A /2" SHIM PLATE 99 B X
FMMOI CABLE WEDGE 94 c X N/A ANCHOR RAIL SECTION 99 B8 X
FMMO2  [POST SLEEVE 84 W X X N/A RUB RAIL ANCHOR BRACKET (JERSEY RAIL) 99 B X
FNS20  [¥%" DIA. SQUARE NUT 82 c X N/A RUB RAIL ANCHOR BRACKET (VERTICAL BRIDGE RAIL) 99 B X
FNXO8a [%e" DIA. HEX NUT 82 C X N/A TS6 x 2 x e RUB RAIL 99 B X
FNX10a [3" DIA. HEX NUT 82 B X | x| x|x X
FNX12a |'5" DIA. HEX NUT 82 B, C X X[X|X][X X
FNX14a [%e" DIA. HEX NUT 82 B X
FNX16a [%" DIA. HEX NUT 82 W X X
FNX20a |¥%" DIA. HEX NUT 82 c,w X | X X NOTES:
FNX20b |¥" DIA. HIGH STRENGTH HEX NUT 82 B X[ x|[x]|x
FNX22b | %" DIA. HIGH STRENGTH HEX NUT 82 W x| x (DSEE AASHTO-ACC-ARTBA JOINT COMMITTEE
FNX24a [1" DIA. HEX NUT 82 [ X X STANDARDIZED HIGHWAY BARRIER HARDWARE"
FNX24b [1" DIA. HIGH STRENGTH HEX NUT 82 ] X f"jgb,',\(,:AARTE'OgPEg'},é%?:g,'fs'“f" AND DETAILED
FPAOI GUARDRAIL ANCHOR BRACKET & END PLATE 84 W X X
FPAO2  |CABLE ANCHOR BRACKET 95 c X (D CUARDRAL TYPE CODES:
FPBOI BEARING PLATE 18 & 46 [ X X W = W-BEAM METAL GUARDRAIL
FPPOI BOX BEAM SUPPORT BRACKET 97 B X|X|X][x X g : gSELEEﬁuAZB':RAé}RA,L
FRH20a |%" DIA. HOOKED ANCHOR ROD 82 c X X
FWC10a |3%" DIA. FLAT WASHER 82 B X|X|X][x X
FWC12a |'/" DIA. FLAT WASHER 82 B, C X X[ x| x|x X
FWC14a |%e" DIA. FLAT WASHER 82 X
FWC16a |[%" DIA. FLAT WASHER 82 w XX |[X|x]|x]|x X
FWC20a |%." DIA. FLAT WASHER 82 c,w X | x X
FWC20b |¥" DIA. HARDENED FLAT WASHER 82 B X X[ X|x]|x
FWC24a [1" DIA. FLAT WASHER 82 W X X
FWRO3  [RECTANGULAR PLATE WASHER 84 W X
PDBOI WOOD BLOCKOUT 05A & 05B W X[ x[x]|x]x
PDEO2 WOOD GUARDRAIL POST 05A W X X
PDEOY  [CRT POST 16 W X X
PDFOI WOOD BREAKAWAY POST 46 W X
PDFO3  [END POST 18 W X
PLSOI SOIL PLATE 92 & 97 B, C X X | x| X
PLSO3  [SOIL PLATE 16 ] X
PSEOQI CABLE GUARDRAIL LINE POST 92 c X
PSEO5 TYPE D BOX BEAM POST 97 B8 X
PSEO6  [CABLE GUARDRAIL ANCHOR POST 95 c X
PSE08 TYPE A BOX BEAM POST 97 B X X X
PTEOS  [STEEL TUBE 46 W X
PWEOI STEEL GUARDRAIL POST 058 w X X
RBMO| BOX BEAM RAIL 98 B X X X | X
RBMO5  [BOX BEAM TERMINAL RAIL 98 B X
RBSOI BOX BEAM SPLICE PLATE 98 B8 X
RCEOI COMPENSATING CABLE END ASSEMBLY 94 C X
RCEO3  [CABLE END ASSEMBLY 94 c X X
RCMO 1 ¥," DIA. CABLE 94 C X | x
RWEO1a-b |W-BEAM END SECTION (FLARED) 88 w X DETAILED DRAWING
RWEO2a-b |W-BEAM TERMINAL CONNECTOR 88 W X[ X[ x]|x X REFERENCE DWG. NO.
RWEO6a-b |W-BEAM END SECTION (BUFFER) 88 W X RN 606-80
RWMO2a-b |W-BEAM (12' -6" LENGTH) 88 W XX | x| x|x]|x X
RWM22a-b [W-BEAM (25' -0" LENGTH) 88 W X[ X [X|x]|X]|x X SCHEDULE OF
SECO! CABLE GUARDRAIL TERMINAL ANCHOR ASSEMBLY 41 c X GUARDRAIL HARDWARE

--REVISED-- |EFFECTIVE: FEBRUARY 2005
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OPTIONAL FOR HANDL ING
DURING GALVANIZING

-

TYPE A BOX BEAM POST AND SOIL PLATE
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4"

BOX BEAM SUPPORT BRACKET
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: ¥" DIA. HOLE, %" DIA. HOLE, 2%"
OPTIONAL FOR HANDL ING OPTIONAL FOR HANDLING
DURING GALVANIZING DURING GALVANIZING
TYPE B BOX BEAM TYPE D BOX BEAM POST AND SOIL PLATE
POST AND SOIL PLATE
PSEO5% AND PLSO1*
PLSOI ¥
NOTE:
TRANSITION POST TS6 x 6 x ¥ TRANSITION
NOT SHOWN FOR TUBE BLOCKOUT POST
CLARITY, T i
| I
| — GUSSET | I
| I
Y% DIA. ! I
e 4
/) HOLE (TYP.) \52%6? H
" \ BENT PLATE \ I
” 2}77)\ / - BENT pLaTE —GUsSET |
? S
| [
| e | I 5"
W | = e S Y Y A aE—
4 I
BENT PLATE %“I
TS6 x 6 x " GUSSET
TUBE BLOCKOUT e THE-) (//g" STEEL PLATE)
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-
h
1 I /*'r *'ﬁf
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/ | E L%" \ TRANSITION
Yo" x 3" SLOT ‘ ! e POST
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. | I | ONLY)
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! W6 x ‘3/
574" 4
¥a" DIA. HOLE,
OPTIONAL FOR HANDLING
DURING GALVANIZING
TRANSITION POST
NOTES:

@MANUFACTURE POSTS USING STEEL CONFORMING TO AASHTO M

183 (ASTM A 36).

BRACKETS AND MISC.
(ASTM A 709) GRADE 36 STEEL.

MANUFACTURE SOIL PLATES,

SUPPQRT

COMPONENTS USING AASHTO M 270

CONFORM TO THE APPLICABLE AWS CODE.

ALL WELDING IS TO

(@ MANUFACTURE BLOCKOUTS FROM EITHER ASTM A 500 GRADE B
ASTM A 501 HQOT-ROLLED TUBING OR

COLD-ROLLED TUBING,
AUTOMOTIVE ROLLOVER PROTECTIVE STEEL
ASTM A 500 GRADE B STEEL IS USED,

PER ASTM E 436.

(ROPS).

WHEN

TEST THE MATERIAL

( GALVANIZE FABRICATED POSTS, BLOCKOUTS, BRACKETS AND

MISC. COMPONENTS IN ACCORDANCE WITH AASHTO M 111

A 123).

PERMITTED ON COMPONENTS AFTER GALVANIZING.

(ASTM

NO PUNCHING, DRILLING, WELDING OR CUTTING IS

@ SEE DTL. DWG. NO. 606-53 (BOX BEAM BR. APP. SECT.) FOR
REQUIRED LOCATION OF LOWER HOLES IN TYPE A AND B POSTS.

* SEE DTL.
HARDWARE.

DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL

DETAILED DRAWING

ANDA . -
SECTION 606 606-97
BOX BEAM

GUARDRAIL HARDWARE

--REVISED--

EFFECTIVE: FEBRUARY 2005

January 2008

serving you with pride
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1" DIA. HOLES (TYP.
TOP AND BOTTOM)

1" DIA. HOLES (TYP. TOP AND BOTTOM) 1" x 4" SLOTS
(TYP. TOP AND BOTTOM) 6"
44"~ /2" DIA. HOLES b= 4V r——»{ 35"
— 6" | (TYP. TOP AND BOTTOM) | e —— L [ NI
IV S [ [ ] %'—'F'f%'%sé%f
¢ *;éf %f:::::i%%:ff::%%ii:f:ff %’fl"f I e O
LT I I [ \
2 -11¥" “N" SPACES AT 6'-0" (TYP.) 2 -1 | 2' -1
T T T
"Lt LENGTH ="L" MINUS %" g
FOR N=2 L=17"-112"; N=3 L=23"-11%"s N=4 L=29"-11/,"; N=5 L=35"-11%,"
BOX BEAM RAIL (TS6 x 6 x ¥g) BOX BEAM EXPANSION SPLICE END A
ONE END OF BOX BEAM RAIL ONLY. REQUIR
RBMO 1 % E END BOX BE L ONL EQUIRED

FOR BOTH RAILS AT THE EXPANSION SPLICE.

SEE END COVER
PLATE DETAIL

CuTt 3

BEND AND WELD

! \
\'/2" DIA. HOLES

(TYP, TOP AND BOTTOM)
SIDES,

1" DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM)
. /2" DIA. HOLES (5) PLCS. . /2" DIA. HOLES (TYP.
4"~ ;Z\ /e 2 ob a5 50T T0M) e =4 TOP AND BOTTOM) END COVER PLATE DETAI
o | | : | : P L 3 (BAR 5" x ¥g" x 0'-5¥%")
7g7 == == ——— = = fféf BOX BEAM TERMINAL RAIL (TS6 X 6 x Yg)
ol & N T S S . L Ul
E,;ﬁ%,,&%,,,iﬁ,,,ﬁ ,,,,, T (BRgAR RBMOS %
\ \ | [ \ T 1
-4 ‘ i i 4 -0 ‘ ' -0" a0 2 enwe
T T T T T
20" -3%" TACK WELD %" DIA. 8 ~ %" 5%" x %"
%" BEVEL HIGH STRENGTH HEX DIA. HOLES x 2'-3" BAR (2
NUTS (TYP.) REQUIRED EACH
1S6 x 6 x ¥a BR. APP. SECT. UPPER RAIL NO. | (TP 1y N~/ SPLICE) .
X@ o © /o © o © 5%"
%" 4" e 6" 4
77777777777777777777 <—>'<—>' ’<—>'<—»
1" DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM) ‘ | | r% PLATE | |
29" ﬁ Yz" DIA. HOLES (5) PLCS. 3% 3 |, T SPACES AT 3" = 1'-9" |30 e ——
\ (TYP. TOP AND BOTTOM) | & ‘ e 2'-3" I N oy
| | | | 3 [
7g* \*** ***T 7**7# ***** — 1 - B T’%ﬁ b PLAT e [ S
" S G S 10 S — e N X _BEAM ! A
6 ﬁr f Q_—T + : BOX BE SPLICE PLATE
AT T T T T T T - RBSO1 %
‘ | | | L | IR . %" DIA. HOLES 1" x 3" SLOTS
v "0% | - | 40 | 4-0 . 40 | 2 o1 (TYP. TOP AND BOTTOM) (TYP. TOP AND BOTTOM)
207010 NOTE: NOTE:
WELD & GRIND SMOOTH TQ FIT WELD & GRIND SMOOTH TO FIT
TS6 x 2 x '/a BR. APP. SECT. LOWER RAIL NO. 1 2 -2 INSIDE TS6 x 2 x ' INSIDE TS6 x 6 x ¥
. . NOTE: (TYP. )
ORI BT - 8 1« © . | 3+ WELD & GRIND SMOOTH T0O
! ! ! ! FIT INSIDE TS6 x 2 x '/
BN N S | 4 \
CUT 3 SIDES, 0 0 0 -
BEND AND WELD 40— — O —— e — - 5% \ N \ \ \ 5%"
- ‘ ‘ B
‘ﬂ—ﬂ/ (TYP.) —_— —— \¥ﬁ% *ﬁ% — ‘
32 s %" DIA. HOLES & ) \Z , - sLots 1 -2t g" ‘ P ! ‘ 53‘/3“
. (TYP. TOP AND BOTTOM) x ‘ !
1" DIA. HOLES (2) PLCS. 2l —— (TYP. TOP AND BOTTOM)
b (TYP. TOP AND BOTTOM) / NOTE:
4 . " — 3." PLATE BENT & 3 CUT TOP & SIDE WALLS TO SHAPE. BEND
ﬁ ‘6‘ h/U‘/z‘ DIA. HOLES (4) PLCS. (TYP. TOP AND ‘BO‘TTOM)f / VéEBLDED CONTINUOUS 5% BOTTOM WALL AS SHOWN.
. .- e i ) A W— | + i 1
6" —ré}r? e S - r— a2 fge S A - — —J TS6 x 2 TO TS6 x 6 CONNECTION SLEEVE
‘ - I \ A d ‘ ‘ ‘ — T T
T I — 5 % A
2 -1Va" 6 -0" ‘ 6 -0 .3 © IS6 x 2 CONNECTION SLEEVE
T T T
15" -21/"
NOTES:
TS6 x 2 x /4 BR. APP. SECT. LOWER RAIL NO. 2
(D MANUFACTURE BOX BEAM RAIL ELEMENTS FROM EITHER ASTM
A 500 GRADE B COLD ROLLED TUBING, ASTM A 501 HOT-
TS6 x 6 x Ve i ROLLED TUBING OR AUTOMOTIVE ROLLOVER PROTECTIVE STEEL
6 y (ROPS). WHEN ASTM A 500 GRADE B STEEL IS USED, TEST
) TS6 x 2 x Ya THE MATERIAL PER ASTM E 436.
1" DIA. HOLES (TYP. TOP AND BOTTOM) Y o3 / ®
; . FABRICATE SPLICE PLATES AND CONNECTION SLEEVES FROM
3" /2" DIA. HOLES (5) PLCS. ‘ Y/ X . L x 6" e AASHTO M 270 (ASTM A 709) GRADE 36 STEEL PLATE. THE
6" (TYP TOP AND BOTTOM) | 6" ! . x 1o NUTS ARE TO BE PLAIN UN-COATED %" DIA. HIGH STRENGTH
| L | | ‘ || | L ; ¥e" THICK \ jui y HEX NUTS. WELD THE NUTS TO THE PLATES IN ACCORDANCE
—== == —r = == == == == == WITH THE APPLICABLE AWS CODE.
o ,,7* i f 77777 J{ LD LT == Vo ek S| DETAILED DRAWING
¢ f 1 i FF Y ‘ () GALVANIZE FABRICATED RAIL, CONNECTION SLEEVES, AND REFERENCE DWG. NO.
***** T | | ‘ ‘ *****T*** T T SPLICE PLATES IN ACCORDANCE WITH AASHTO M 111 (ASTM A STANDARD SPEC. 606-98
i b . | L e . . 3 | 123). NO PUNCHING, DRILLING, WELDING OR CUTTING IS SECTION 606
3 -0 L 2'-0 j -0 L 4-0" e-0 L 2 -11% TS6 x 6 x %g SECTION VIEW ~ TS6 x 2 x /4 SECTION VIEW PERMITTED ON COMPONENTS AFTER GALVANIZING.
T T T T T
22' -10%y" *SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL BOX BEAM
HARDWARE. GUARDRAIL HARDWARE
TRANSITION RAIL (TS6 x 6 x ¥g) --REVISED-- | EFFECTIVE: FEBRUARY 2005
January 2006 MONT ANA DEPARTMENT
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SHIM PLA
/7 (SEE DETAIL E)

TE ANGLED RAIL (TS6 x 6 x ¥g)
(SEE DETAIL B)

BACK RAIL (TS6 x 6 x ¥g)
/(SEE DETAIL D)

Yo | S 7""""""""87;7’
ANCHOR BRACKET—  \ = e Eeeeeeee e e e e e e e e e e e e e e
(SEE DETAIL A)
1" DIA. HOLES (2) PLCS. . Y>" DIA. HOLE \FRONT RAIL (TS6 x 6 x 3%6)
2" > q (TYP. TOP AND BOTTOM) '%e ~ (TOP AND BOTTOM) 5/32 %(%@) 6-12 (SEE DETAIL C)
g ] '/2" DIA. HOLES (5) PLCS. (TYP. TOP AND BOTTOM) — %"
| o | o N ANCHOR RAIL SECTION
=7 T ==t T = =7 .
" iji o e . . e e . 1Y,
R 1 5 T vy 200 A R A S G . & -2
. | T 1 ] | N T 7 2 10" o o o
3 .o o . L L e . B . | | = e 41/, 8
10" | 2-0" | 2ot 20 40 T o e aye - I R T T ,
11" -5%" 4'-0" e ‘ ‘ o 6"
,,,,,,,,,,,,,,,,,,,,,,,, T 7 o] : =
RUB RAIL (TS6 x 2 x ¥g) L e Ly
DETAIL B 1" x 3" SLOTS (TYP. /" DIA. HOLES (TYP. 1¥6" DIA.
ANGLED RAIL (156 x 6 x %) TOP AND BOTTOM) TOP AND BOTTOM) HOLES (TYP.)
DETAIL C DETAIL D DETAIL E
FRONT RAIL (TS6 x 6 x ¥) BACK RAIL (TS6 x 6 x ¥s) SHIM PLATE (4" STEEL PLATE)
/
TOP PLATE ) Mﬁ"ﬂ
e == ] \ -3:%6“
3" 6" ! "
MIDDLE PLATE BOTTOM PLATE ,.//:..1 ~ ?‘—’IZ%" 1" -11%e Yo"
TOP PLATE %" : : . -4 . .
N L N a—H'f 8 | T T 46" — i | < 3% agﬁEDIA. - L3,
[ o [— /b i | N
4 29"
1 ™ gorTom pLATE—" e %" x 17" SLOTS L{D\\%E@" W ‘ ﬁl\\é}js'/z“
‘ ‘ A3
| | /7 i
ANCHOR BRACKET FOR RUB RAIL CONNECTION MIDDLE PLATE S | T [
TO JERSEY SHAPE BRIDGE RAIL (%" STEEL PLATE) Al e O © © N az
BASE PLATE - £ \ Al FRONT LEFT PLATE
_/ _/
2' -3%" ‘ 2'-3%" ‘ A2 A3 A4
\ \ 32
e B e e B e
2Ye - ‘ ﬁ [—y v 2¥%e - ‘ ﬁ [—y 7 ,ﬁAI Ti‘,ﬁ‘\z
5--1 ¢ 7% 5--1 > —¢ 7% AN ~ B 4 I -3%"
Davsky AE | | e = fte %
-1 %" J i - 116" J i - | A3 = /= HOLE ~ 2%
<—.J ~—2% ~—2% 3% o A4 23,
%" DIA. HOLES (TYP.) %" DIA. HOLES (TYP.) “ 5% DETAIL A ) 1,7,7,7,7%,7 51/,
/4 T ANCHOR BRACKET :
I I
TOP PLATE BOTTOM PLATE A3
(%" STEEL PLATE) (%" STEEL PLATE) TOP AND BOTTOM PLATE A4
NOTE: FRONT RIGHT PLATE
ALL ANCHOR BRACKET COMPONENTS
ARE FABRICATED FROM /4" STEEL
PLATE MATERIAL.
1"-a"
4" —] 6"
I'/enl ’¢ ?"‘—’I?/A"
T T
NOTES:
% x VA" SLOTS (DMANUFACTURE BOX BEAM RAIL ELEMENTS FROM
Ts6 x 6 x Y EITHER ASTM A 500 GRADE B COLD ROLLED
/ 6" TUBING, ASTM A 501 HOT-ROLLED TUBING OR
T0P PLATE 9%e" MIDDLE PLATE 2 -3%" ‘ _ 56 x 2 x ¥ AUTOMOTIVE ROLLOVER PROTECTIVE STEEL (ROPS).
a— (%" STEEL PLATE) \ Y WHEN ASTM A 500 GRADE B STEEL IS USED, TEST
_ - ’Tﬁrs | THE MATERIAL PER ASTM E 436.
e 1" X 6" o OFA
R R j BRICATE ANCHOR BRACKET AND RUB RAIL
5 . . Yy Yo" THICK X 'fx 2" CONNECTION COMPONENTS FROM AASHTO M 270
MDDLE PLATE Iavie RING * = (ASTM A 709) GRADE 36 STEEL PLATE. DETAILED DRAWING
. Yoo 1
N L TP PRATETS S w 3] ,j Lz%" NSEE RAIL DETAILS FOR et Tk NSEE RAIL DETAILS FOR @ﬁﬁBVQUQZERAﬂLABS(I)CNANTEEcDTmILc'on:PNoCNF:-:?uRTsBRlﬁCKET' '?TEA';-\IEISR’%NSCPEEC. DGV)V(()SG ;\13
, -
o 7o ] — nAD e DA HOLES (1YP. ) LOCATION OF HOLES LOCATION OF HOLES ACCORDANCE WITH AASHTO M 111 (ASTM A 123 ). SECTION 606
T ~— s /a s DiA. : 5 3 NO PUNCHING, DRILLING, WELDING OR CUTTING IS
3" BOTTOM PLATE . TS6 x 6 x 7ig SECTION VIEW TS6 x 2 x Y SECTION VIEW PERMITTED ON COMPONENTS AFTER GALVANIZING. BOX BEAM
TOP PLATE AND BOTTOM PLATE %SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE
(TOP AND BOTTOM PLATES ARE IDENTICAL GUARDRAIL HARDWARE.
ANC'_TDOR v%%/.\T%AEJ ('::[(JJI\'TCRRETBE Ré,{,‘]DggNgEET ION %" STEEL PLATES FOR CONNECTIONS TO - REVISED-- | EFFECTIVE: JANUARY 2008
VERTICAL SHAPES. ) MONT ANA DEPARTMENT
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7" DIA.

5" DIA. TREATED
WOOD LINE PQSTS

TREATED WOOD PQOSTS

SINGLE PANEL

(MIRROR FOR DOUBLE PANEL)

5" DIA.
SEE DETAIL

TREATED BRACE RAIL
o

f LEVERS K
7a

-~

me BARRIER FENCING
ASTM 939-6-12'>

8 -0"

15" -0"

ASTM 2096-12-12Y, WOVEN
WIRE FENCE FABRIC
|
il
[
1
|
il
i/,Wz ” 4
\
]
| I
WOVEN LH o LH
I 15" -0 |
T T

i WIRE FENCE FABRIC

NAIL TO POST
WITH 4 ~ 20d

GALV. NAILS —
~ NOTCH 1"
ird (TYP. )
3 ~ 9 GAGE
STAPLES
DETAIL "A"

BRACE WIRES - ONE CONTINUOUS 9 OR 12V,
GAGE SMOOTH WIRE DOUBLED TO FORM A FOUR
WIRE BRACE. TIE THE TWO ENDS NEAR THE
TOP OF THE PANEL POSTS.

LEVERS - 14" x 2" x 12" MINIMUM SIZE.

= B

WILDLIFE FENCE W/ DIG BARRIER WILDLIFE FENCE
PANELS NOT SHOWN
2" DIA. PAINTED
SOCLE OR L STEEL TUBE (TYP.)
(SEE CONTRACT) AT 10" CENTERS
HORIZONTAL TUBES 6" HOOKS WITH STAPLES L
AT MID HEIGHT 6 -0" %" DIA. x 10" BOLT HOOK
| aYP.) 7 -6 (TYP. TOP AND BOTTOM)
‘-i
SINGLE PANEL
| |
\
Al 12" -0"
&
K FENCE _ PANELS
» TYPE RUN = L REQUIRED
—A LESS THAN 30'|  NONE
: WILDL IFE . .
Il 30'-330 SINGLE
! 15" -0" ] l 15 -0" ul
‘ : ‘ ‘ NOTE:
ALL VERTICAL BARS MITERED AND WELDED SOLID
EXTEND CONCRETE TO BACK OF FENCE POST CONCRETE DIG BARRIER APRON TIE OFF ON ALL CROSS HATCHED OR
SHADED POSTS.
METAL MAINTENANCE ACCESS GATE
CHAIN AND LOCK TO BE SUPPLIED BY MDT FORCES
2" DIA. PAINTED
STEEL TUBE (TYP.) 6" HOOKS WITH STAPLES
SINGLE OR AT 10" CENTERS %" DIA. x 10" BOLT HOOK
DOUBLE PANEL " " (TYP. TOP AND BOTTOM)
SURE LATCH" OR 40 -0 .
(SEE CONTRACT)‘\\APPROVED EOUAL‘\ ) GATE CLOSURES |
1 ‘ Vg" x 6" x 1'-10"
I. CALV. STEEL PLATE. [N N N T>T
T FASTEN WITH 6 ~ /4"
8' -0" DIA. GALV. BOLTS
WITH NUTS & LOCK
] WASHERS
T 12'-0" ||
‘F O o A O\k\
‘ e e e Y o o éoﬁﬂ
\ \ \ =
\!\ | ’A\!\ \!\ 4" -0"
Il I Il \\}
ol 15" -0" o ul 15" -0" g
| | |
|
EXTEND CONCRETE TO BACK OF FENCE POST ALL VERTICAL BARS MITERED AND WELDED SOLID 1l
CONCRETE DIG BARRIER APRON A\ N Y

METAL EQUINE GATE

TIE BAR MOUNTING DETAIL

FOR GATE CLOSERS

SINGLE PANEL

SINGLE PANEL
(END OF RUN)

=

SINGLE PANEL
(END QF RUN)

FENCE PANEL TYPES

7" DIA. WOOD POST
ﬁ

MORTISE FLAT AREA ON
WO0OD POST TGO MOUNT
BRACKET HINGE

DOUBLE PANEL AT FENCE
CORNER OR ANGLE BREAK

SINGLE PANEL
(END OF RUN)

MATCH EXISTING 4" MAX.
GRADE (TYP. ) GATE
chss D CONCRETE
; -5% -5%
TR TR
o f 3 -0
SECTION A-A

CENTER CONCRETE DIG BARRIER APRON UNDER CLOSED GATE

NOTES:

PLACE ALL FENCE WIRE ON PASTURE SIDE OF POST,
EXCEPT ON CURVES. THEN, PLACE THE WIRE ON
THE OUTSIDE OF THE CURVE.

POST SPACING IS GENERALLY MEASURED PARALLEL
TO GROUND.

LINE POST SPACING IS 15'-0" CENTER TO CENTER.
LINE POST SPACING FROM BRACE OR PANEL POST IS
15" -0" CENTER TO CENTER.

TO ATTACH WOVEN WIRE TO AN END PQOST, REMOVE
TWO OR THREE VERTICAL STAY WIRES FROM THE
END OF THE FENCE. PLACE THE FIRST COMPLETE
VERTICAL STAY WIRE AGAINST THE POST. START
AT THE MIDDLE OF THE HORIZONTAL LINE WIRES,
WRAPPING AROUND THE END PQOST AT LEAST TWO
TIMES AND THEN WRAPPING AROUND ITSELF FIVE
TIMES.

A DEADMAN MAY BE A PRECAST CONCRETE BLOCK,

A CAST IN PLACE CONCRETE BLOCK, A ROCK OR
OTHER APPROVED OBJECT WEIGHING AT LEAST 260 LB.
BURY THE DEADMAN IN THE GROUND WITH AT LEAST
2'-0" OF COVER. ATTACH THE DEADMAN TO THE
FENCE WITH 3 STRANDS OF 9 GAGE WIRE OR 6
STRANDS OF 12Y> GAGE WIRE. SEE DTL. DWG.
607-10 FOR ALTERNATE DEADMAN.

NO.
STAPLE THE BOTTOM, TOP, CENTER AND ALTERNATE
WIRES OF WOVEN WIRE TO WOOD LINE POSTS.

STAPLE ALL WIRES OF WOVEN WIRE TO WOOD CORNER
PQOSTS OR POST USED TO TIE-OFF WIRE.

DETAILED DRAWING

ANDA . -
SECTION 607 607-50

WILDLIFE FENCE

--REVISED-- |EFFECTIVE: APRIL 2006

January 2008 =
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